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Battnom.lifcr^MndgiaXi (301) 53*4000 lata 07llv CtftfcWILCO 



. ^uj* v>**j L^ju a i^L^yi -»-l#^ Jl 




*> x^ o*->*j .US\ ^w- > 0(u»j v*^\ 5 ,ji.U\ VJ &xJ-\ 

o\jjW\ j- «^\ i^ *J&f o^t^\j .JU\ oW\> ^ a UeS-. 
\i* <i~>- o*^ .v,^ .^jki.^ c^^U-v ^ j ijjxAs i^>\ oUs^ 

%*J&"$ X& UU\ *-%# \}^u ^ 'JUV -«o>V~k>i iyj j* ^ 

U*U\ o\jjk5^ ^ ^V ^ > ^ Ji f*S& ^* o\ ^ ^ ^ 

*V*K> cjW* *W^\> v^*£i\ o^\ i^p o\:,„ >:H x^ Jx ^ «UU-\ 
^ MU ^\>-i\ ii-^ >*M o^ .c^. ^ ,^ ^ v ^ 

r u ^ ^ jp jbpw \^ j Vj^j; ^ ^ v ^ o*y-;\ > 3 

4 4^44 ^a -^yjiv oUjjJi ^ m ,vmi\ - w* s*W\ U*i\ 



y& j %4j& <^m\ <^\r*Hs >j^v ty*- \*J>\y* ^^ o\ cJwA 

r i fe b 

>\ iy ^ ^ c^u ijjji %}, u j«j.T ^ .^yi\ *^jau v^iv ^v£i\ 

oSS % *~V^ t* ^4-4* $#&&% i%)^ sJ*tt Vy-^ o\>JiU\ 
iUij .u* ■■,* .**/* 3*UV' j %«44 iyiiiv oWJ*^ <***» . ^ 

■ IMS co*"*Ui ^*i\ j\a *>>J4*& j£. o_>£V - t 

.as&£ 

.as&g 

.-wv 

tt* ^ ^LU, u jfc *zH\ ' H 0\ oWW& fry ojfl ^ . ^u^v 

.Voiced souvk* : j^s- tsy* 
.Vc*ce\ess Sound ' o^*f jsi- o^> 



*_*tt\ ^ -Aspirated sound* ^ '&*{& ^yjjkt *AU^u: c, 

AspV^\ spoon ^ ^ j \S un»**?ita<i «jwfl : trr ^*_ J ^ ^^ 

'.stop* '.<>-i*jft icA>*^ 

yij-tt ^^ ^k-^\ ^jiii iijU-.ij muJuj *£^u L^Mb tf y>*i\j 

f&\ ^ ^ ->4^J.\ C^WWAV ^W ^^5 U3Ui .Je&\ ^y .4jmj 

A*yi ^ g^j gjfe nj^yv ^ 

k&a &* $ J&\ ^ ^y& *U^\ j^x> ./ij uV*&\ «^kUi *ft^*j 
U* £,jM oVj*% iU\^ »1*jM ("*£1\ ^ cApii lis i^y* 



J 



-a 



&LA <&> ^u sjfcs ji **U-t L, ^ \i* u£ 4* ^u\ ^ 

U** >iC ^ J£j> 3 .Uj f$$ft .{i\j>\ > j^jkS ^y^j UUB JS^ g.U.1 

jV^U^ii >** ^—.U *^£» ^ jpWrfA ^ \£\j4, V*&\ -^ 

^ ^ o* £*# g# Vi * *#** >^ j> ^ ^ ^* Sj *A**** 
^-^ y oUjU* t&*^j*& *>sjfy$ ^ IW i^jt^Vs v.Aj vjJdv 



. . V*^ ■ M* J1 J*** *l^ ^ ^Uj ^^Jl aL ^' 



^\i. ^xi ^v ^ <>i ftfft J^ ^ \A .'Ai* V** 

****** tatjps* e *■** J ^^ ^** ***>* ^ *#*** **** 

i c/ f*> > J^ ^-^ ''J* 5 -* ?** * ^ '&* t** ^ * 
$$*&&'&& & J^i- ^ cA^^' .*»> k^l ./AS^ *?y- o^ 

^-iui^^i .v^ ^|Uj oAiiU 3 #gfe&4 o\W*$ ^-Vj^ J-oifo 

W*, 5 i v-p.v ^ U^Soj *£y4S %1* d6£\ '^>_ i^*- *%*3* V-^ 

^^YAi* J* V*"*^** *M* ^ .j^J .Vj-^ *■*-* ^ 

pjfcb^ ^Bp^JS^Hj :ffcS» SjSb f»Sft "*—^ fr^KS ^j 



in 



■■"■■'-- ■-■*■.„ - . ^XJiK ^k$& 

v^^'^j; jOu^*^ ^ ^> gJal-\ "i>\iA y* '&# j\ ^J$\ 
^M\ ^ -*JlS a ^s i\^ J^ jjja ^\ to ^\i.\ ^\ j,^ 

cA^al* j ^ Ux* ifrfy ox,; iW-> "*iy^ -7^ 1$-* 0j£ ^ o^ 

^H i $&< 0\ ftth oil, ^U. ^ ^ vj <i\ ^ J^ -^ 

^>- ^- ^\ -«^ ^ ^uj^ ^ a ui\ sx-*a\ $j± \is*> 
>x^.\» ^, y5 v \^^ ^^ 5 ^ ^^ ^^ ^i^ ^ ^^^ ^ ^ 
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^5 gfrfi *-SS ^j .^ £-* CT^ ^ U ^ <** ^ 3 **** ^^ 
C*^ ^ ^m. Xjr^y ^ i~U> > .JAW c*^ 2i 3 U . £* 
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* A 



*■ 



jSUJtj 4 UUtj c^l 



ly i& .*>» j\ &W J^ Ltf ^ & 4f ^l ^. ^1^)1 li* 

#> U-~ ^1>1p ^->J ,> !>U<mu AiiU; of Ji «L- &* c*^ 1 ^^ 

^ J* AiUl jSS uji ^l' Uj> .ixud* cAJJI JULit ^ -Mj J££ 
. lj^\ **\l+ ^ ijstVl (J>V» tyry, wtf^JI o>» v 1 ^ 1 C^ -M* t^ ^'^ 

J&l Jr- U*i -JUf* JUj ^. <L.j >jfi f*&\ 01 5»U J^ 
jf^ kr $ r \ 4-jU (il <-*b iiij cJt5 U,.j C-^r *4> *** *>^ ^ f^ 53 
«sjij y^J u«j *JS ^u \*si .>S >j £ ur Jr\ Z?Jt j l#~#j *&>- 

JikJl / JpUJf '^ *y £ £&'&**£& *fiSZ*fr U& 

jjl-j jjl* 'fjteJ iU4-=; «^u» ^j :Wtw vW-» *•*** a~* 
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V4*fo >•» ^ «w ***# r^ Vl ** u -* ^-^ V*> <>** JUs * 

t%j*. J J>»* *b*j iU^ s^Ijp- gijj tiff&jfe x$$&i\ *M -tUyj 

A»j tSjj^ j^j^ tOUVt %-iUj tiljjJl Jj* iJJjVl £j>jj iAzM J^t ^j 

jj iLi^ ^ jj^; Ul .U,? fKs j*j t Jj-sM> t *i>i ^ j*w> ^iij 
lili o**J ^ . ?j-£»j WJU 4*.j ^ *-i£ . f f ^S» !> U*i U^tf £■> 

^a y*UL* ^j *UJl jU. _>lft1 ^ 42iij j* jkM jl* oi ct-^ 

(^ js j> ^'4^1 fe^ustfes um^v*% r*^ 1 >** -W 

Speech" £*&\ 

pits &jj£&\ >u^ .iuaj u* w->ji ^ljji ii* j_u :^wi 4*^1 

. 14 






■* *, 



Language- ■ ^- - ■ taji 

***** aM <>* fV *** *=J* # *+i •** ^W>Sir a*' ^ **1! 

jfe*i V*^*W^^ ^^ !h*L u err 7 ^ *? *£H' J ^ 

-from Robbing) yujrj ^J yd & j$i 4*LiJlS 1 Ji ^ .L^ jt U 

In'flny "case^, and whichever Woven upon a sweaty "but otherwise nondes- 
«af* > atew(ion 1 jn eerty August lWT^aB^ritemoon.jquaMcd-oiAof-^ickay's 
mou^y snou^ an afternoon carved from mashed, potatoes and lye, an afternoon 
scraped-out df timxlo&<tet\ of meteYfJc#; an atorworf th*couta Lull a" mobster 
to sleep, an aftprnooji Jhaf nortoalry might have produced nothing move signifi- 
cant than -diaper rtisn. Sissy Hanfcshow stepped from a busted - jaw curbstone 
on Hujt $Jrpetin S^h.fficftrpopd and ^tte rolled to : Me*ihtt».aii ambulance. . : , 



Tom Bobbins Even cowgW« Qet tf* Btu*s, Houghton Mifflin Co., 1976, 
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J* j «>- o*y jUi v ui r 1 * ■*!** u ^ * ^* -*¥ *^ ^"^ -^ ^ 

"Diaper Jyi- tf^i- UU Vf» ^^ A- ^^ ^1 .jUl ^tjUHj ^^^ l 
W9*jl J^>- iSji-L. i*U oU#/ ii^b.1 ^- ^^^Jlj »UJI 4*1^ l^ij Lfiish- 
*UU ^U JJf fc ^ >J *\j &&<£+• & vJtfl tS>" Jii .cAUSUl 
o*J)iIJ JaUdl lu*i L#' t «ste<*je<$* J*i*i. J^j Uoift, . -Stesy Hankahow* 
tf,Ui tW*l Jil* jff fed) H ^ $1 J-itt > o-ft -4 ^ (fe^jil! i 
^ J t l$-* a_*l^iM Oj-ij-i **ir*J jjjj o[ , <L*U J ^UI ilU- J 

*/-*>£ 0*S ^ ?f^t SB Jv* ^ -JMi 4 y* #** ^J 

ijJJl ut-w ij^ll »i> t^fcJl i^-^^-l-* **-$*• ,>■ i (Noam Ctwisky) 

Jl <^*l Ji^ j* f^3"i i^>JJ* 4#ta j* l*j*o tip uUSU -. 
oUUl *SU* .<$MJ1 *U*f i*! Ji iiU>b cAUJI ^ ou*Jl iiU*j .c^** 

.cMl 

. i>-Wfl iiiJi ^ LfcSjjj M*j*W idjUJft ^J .b o*ly Ub* 
J^ J-a ,*LWl .-^J ^Jl j! ddjtUI y^Ul j-Ldl jyu U UU 
-aim tMft : Jtall ^*J! J* ^i> uf {AnMari) Jl {Ja*z-J ^ J*ii t Jldl 
-H was a ^ Sl^b < iL^ . Wj 'rjr^ 1 '^* ^r— ^'» ifnomir^ 1 saw beautffui- 
l>L> .if^-J* !A* I^aiO-S ilsfr W* *i^» b**n»hJ sun I saw fete morfHftg- 
^*i^. f>vJ nlfs-JI i--»-ti t «IH^|hanioviea» :ij taJi *U5 u^ Xjt 

:J^1 vJj^L 4s£r^% otjU>« iJ 



j^"t> ti^^ i - ,tetl -^'^ , i-iUy .«-*■' ^ ts-JW **hwvies1 «te- 
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j^f i^>-( y *Ua> . ^ *>\y ojfc. f-^-l ,^*r ^U i~dL lgj.lSUj 
. *UV1 v-i^iit l^i^vV <«£■ *J** «*% * W* J f f^ 1 «*j-* %*-* 

f*J ^ .1/* f^^ 1 l Jp* %. ^tf-ffb %j- %k *H*J * oljU^I 
<>; Of <JJ ^0^- il* \j+j t iULl uvft^ J jti *^ SaU >Uy .iUtf 

<eyJ)l iiydl *JL> Juy i-tf . f WJr*^ <US 4b / SOX *fc ^.SU^ 

Thought Xjft 

jt ^J** jj* JJLS iici at J^loli jl^J ^r *f i>jU ^W 0* mim 
bjj-t w^ ^ £3 *ty$$ lijif JlOl ^ r o>^j Ltf ja^j .**] 

j& *t jfe* i^ ^ ■ ju u asLL. jjp- ■ ^ JJu uu* i$J\ h*s\j jji 
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,t>U v-L,, ttfjfr t^J siUl ^ L~J fe^ ly^ iJU Ijj-J^ 1 
jyj>\ J cWSU J&d1 .UJl> ZU iA ilt* a^ <rf jj g*t J&Si ^iJi 

KewYortc- Mentor Bobks, 155, p. 43. 

US i4-*-y <iJ <J «y^ 6j> o*„^** $ C^**^ i>* ^ O* f*.P* t^J 

Thought without language W Oj* ,>* _^Ji 

fJ* <fj ^W-'V o>^- ^ J**f>#6 $J**i ik™, ^at* <$>, 

iL/ ^j*Ji> f£'& r*z iJUWVi ^*i>A U4JI ol>xill 0? _^t (Hans Furth) 
Jl. *|^l^ *L^JI Z JH li\ ifiifto teW\ 4(Heien Keller) ^S O&ls* v^J 

iiiw (j* ^ jjV» ^u^i full p+s f W 5131* .Uprf ^ >> ^wi >t3» 

lau-' :UM\ J~ MjiL j{ Jl i^jl? ,>■ >itJ iJiOl j^jJ! j-ff SjSS : ^ 
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JiU* UM> *-^U- y* J*ritf>** *&^to <j*JSs UKH ^ 4=11 
*FH J* %* *Uef *4#*V f (Lev Vygotsky) J~Jj*j t-U AW oi, 



- a 



Thought and Language ^jji. oj( 

o** £>1 JjJJU Ji&*4, *UiUf -aytjN.ij^l i^Ul ikijl ic ajI-^i pijH 

%r&0<J ***** c<M*!L*«?r*k* v«^.oi;U> ^ ^.u>f 

!■ -.--.-■; .- s ...... .-„, . . ,■■■■■ ^feifr 

o4,U £0t&0$ £4* bffit&tfffl l ^y^ U^j 4&U Jilj, 

U ^ J JUtVl m^ fy ,4£&j ^ 4ptf JlitVl r >? J :.jj a &lj]t f !A^t 
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iL* u^le *#. *U» J* ">jWi t* *> ^J-^ ^ or*" «W* 

JijSs IJ ^jSi l*£*Rf «fv» fW\ J/3 $?> u *ifcs, . tfA ^ 
W** c ^ & ^ f ->* T *» J* MS& t;t> -</W* f -*&l 

Language and speech as a cantor for thought 

Uj_ip Sj&II .J* yjbj .^U&- *S l*i*»£ tir kM llj* \# &) &j JLUp 
dtft#^£d( fJ* ,y ^jU >j . f *tftj fcft'"^ j>'<> (|kJj! U^ 

Mb %&*&!*&< J U& i>U* J* -*** J** o^ ..«W V- *** 
>Uii Ul)i JU>L* . ^»-sJb «iW *>• *lto» jtf *j« i>MI j^j? o«€ 

**f LuU;^ j&\ J+t SUj ifi^i ^tt* U* J5 ^ i*iil\Jj ^ Jil 

. (Benjamin Whorf) <-»j_jj u^l*^* •■W' tfyf y** J* ^^"j (Edward Sap«r) 
i^UII j»Jl J* Jill .1^*^ fotfjXtf^Jfc&fm* 0^ 
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oUUkall M'$ <-&£ oUUI $ j|& ZJk0 tjj Sat. Jp Sb c^ Jilj 

.Lfc-b tas: i^ ijsiic ^ v^jji dar/uj^ <j j* Ujy> oi***i ^ 

Jpau J*J ^USI > j^L* y>H A* (JS&Olfl^ :^flj^t J**J,jj 

^iJi ^ U>**7 U^l^l <j ciy»>r ^** J*ji* -^ *^W*i> lNM 

olfU ,> : Lib2 OT IrWU-j U iil ^1*3 -p>* dAfe^ ^ . ^flH Jp. 
.cAU#t ^ oli^^ g6 U &>j itfj^t 5*1 r&S W^- ***** 

Uji t*w»^ Utti5t Jj^i (Basil Bernstein) (ykXy. Jr^ ^^^^ -"^> ail 

w^ <tf* *Jlili J^ > U v^ wivj JUWl ^ ^ l**«* .yu-ij. <j 

oUK Os Jlj &&> *t**jO W^JU-I Jit I*-* i,^*tt uUj J U*Utt iiJJl 

^iU,j iUjU Uy» *JuJ *U*tt isJdl ,>• ifcUM &ki C**~ *vtt i*jU>. 
4^^^ J, t^^S^j £&&$&$&$&£#% 

-S>Li VJ l# Jp &.UM iiSUJi _^^P pJfct U Up vtUi jl ttU^tj .^j 
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* *> *^ — .■■■■■■ . *■■'■■'.:■'■ .1 

Jl. 



j*ji <^- ^ ^ ^ <uji M^ #J* ^ jJUl^K4s M-' (^ ^ 

*Cbomsfcy, N. Language and mind, NewYoriCHacowirf -Brace Jov^>6 vfcti, 
hiq» 1«7a Pt403. .-■-■■....< 

fofjtfS JS^MJ jl^-t £<* *Wi#t ^£yj* a*****, sMi ^? 

j-r^i iSjiOi jiui ^y^ o?Wi jtf Wjj v*Sl> p«ai^i--)ft ^u*-i 
, .£m*JI JUWft a* <ji* j^Jfe^ j«* \2>~ ^ # ^jtj 

« * • mjm —r - ■ ' m -' ■ * 

Development of ranguagfe and speech **$&• W)1 , J* 

■-.■=".,; ". >> . ' 

rr 1 u* f^Wf -tA f **? > ^»IS31 C «Jr^l ^V ^ JUVV). si^ 

22 






* -L-u-j u&> t^..ls> vJ^jSri' i^» jisuij 'iffid iM [ j **£># 

EjUJ x* JjU/d^Vl tjfi*/ fy-Sj y£& IjU Ujj trf&tft&d vi> 

x* jjU*y , iiji &a gU; Ujt je j/L ijuis ^sj tptfejnftf ijjvi 

♦•JjXr **U) ^xiljJ! ,y xxJl (JL^ . a*-JI diij Ujl^j jgXilJJ J* N 

^ j* oUUt fXfd cjy w— iJ ^ Uja*. cUl ix* u>y*. o*^ ^^ i^U-j 

J-tfl ^ ,UU ^ a^J-I ^ J^Ull ^*JI 4 <wiWer penfieW) xli, jJi^lj 
.^ £*, {JjSft ^Vi c*>Jl j* oUlll ,jUd vJt, cijSI 

^%Xjjtj ' C M ^ *k-- v>> i^ i>at ^ *^ %^ uu ji&Vi 
**• djft&M r-* fl*6 ^^ JULVi 4 ^-^ *V :y 4f*>s 

*^ tife <UUI ,ji Jj^i jUy^Ji yLt .<£»>** J* 4*U+l > ij^ijil 
r ^bjiU ,tf>* fid ^ 4 j* WJWfc W» J^» rffj» *>IS Uy ^iiiJ 

,*Aft.*p Wv *U* «** *^ *^ jWM^t-Si *ui i* ^ oum* ;uuu 
Learning Th#dry and Langmge iAiJi^ jO*iM ^fe 
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iSST uSu ua Hj& & & M\ * 1 920 f U- Lyj 4. t (*van Pefrovrtch Pavatov) 
,; bU)l t WU N tVrt ^1 Jyx* tf Vo va^ 1 *■* ** J hj& 

j^jji j^x. ^aa oj» <<fUi*U yiU^ ^>Jjjjj iU^t) wi&t v ui c>>~- 

^j*^ ^ *-***• j^ 4»k^l = <f*-Ut Jy-A*) -V^r 5 - jj* y> jt V * 1 

(«--*>• »^S) dJ>Ui iijy^J (w>UU» &%«. ♦^Uft &»AS U>j* $ j*e2>\ 

ilyiy oU^l. J3U ^ iJJi ^i-j ^_ *;) ili JJL- '*-^ .behaviour* 
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£j£| ^JJ( {0- H. mowfter) ^j^- ._* .^_jA Jl.oI ii^p j _^T ^Jiu ijj 

f Vi stik<? ii-u» jk ij ^^ yUkiulUJi ^ .4_£ jiUi j*u ^ 

./taW jW 4>Uw ^i S&K* U ^ jt uj> *Toot»» t4> Jit jk 

f J*i-j m>* p ^ *%1MI itil5lt ^ r *j?JU ; fr*^ ^rM- ^ "C<X*te» 

Innatnras Thaory 5 >*" *>* 

^jti\ Uzk .iUSVJ ^ ^ij*W '^U^i ^ *ju^Vl p*y U^U 

& r^> »*y** r^' ^^^ *>* "^^ s?* *""* J** 1 ili " ^*^ ***•" 

Uy^ «nitne<l* Jy J| 0_>U ^ii ^-Ul\ J*iH j ^>Ui .yjJi SjipU l^i^i 
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prf&zj^ i^uii ot lifts-iJ! iiui •(> fjvv &*t tjJ* J&t, UjJ*i 

^ *y*J1 ^ijJ! yiUi* jfy-Vl -+JIW jA*£> ti>» tj&'zf **uT:tay 

Linguistic Competence hyiix s*Ufll 

OjiL at ^j ^>i jp Lj *4-~j^ *>h <*--*> »y Jfe* ^ «** #*' f*^* 

Aiyyie'U J* l>USij Of JUfeVU .^^ :UU1 ^J j&c&i J<^ ■ ■ 
i_>Ul JiPl^iM Jjb- oUij»i 0>>^t; pit >Ly . piy It^m^ ^ *&[ ,> 

UU .^ jai. j-153 V' *> JU^Vi *J jfis Sj .i^U-» f*%>i VA^ 
m! ^ L- ^31 ^lk)1j U^dl ob>Llj .i^^' fUiJI 4^ u» ^>JI 

iXSjI ilr- ^ «N0- fUA£^ JU^Vl .U* ^fcM S^« ^ 6t ,^\ JULtt 
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. [tu] «two» ^ W^yj *;l£u^ Jp -sue* _,f «two» IjfcSL ifj^ dJi> 

" ."■ B *f ■ I 

S?" frWj *J*& f^jU* oy^j* ii^JJI pfuliiV f+sJ* J^U .yj 

*JUy\ *p&% J OUsjtj oj*Jl gtfrjl i*.^ j5 ( Jtki> ^.Uu -cat, cats- 

.SJ5!>,J*^ ^ i^yiyjjJJi ^^|_d OHi^'^y J&S-&** .f*3l *i 

:The e&gare'takan to* the girl-. ,-sUiil- -$S jy-oLiJl cii*-* 

- - ' : fcyntax) ^5/H .LJV 



a* 







. 


1 

< 8Ui > (J!) 


■ - ■ * v. 






1 

H 


**> < 27 



T passive: np 2 be + vert> + en + by NPt 

i ; u + o^Ji >> + ,Hi o* j j**' H + '^M* +(1) %*-* ijV;p 

«"me eggs are taken by tne girt-. 

-feffcl = *©gga- :^-*fl jUfcfl 

^*W o^ ^** •*** Jl **" <<^> °^* *■***" <G) **^ 

:o**jj*o» ia> <«n *u£ u Ls- ^ %yj i^j >*•* j* fAjMj 
is ol j«te ^ii ^ (pat) ^ <boD .jfeti ia^j .^i <j <_i**i ji s^ujO 

i*b£ «tap» j *spoon», -paper- ^ /p/ cdty+l J*v C~>- ti^£ d_^T ij* j* 

- Jjkll c^oft - jy-M) -» *fe*U t^y*! J*-*l c^-^J ^ OS^^ 
. {phones _ u^kll olj«<At - jiy) -i l*-* d>*Vl ^^y (AUophones 
•&U- iUij JJ SjLSJJI ^ w-p^ Uxp i^Jyi ^Uwt* fO>^J fct jl*; to£*j 

/p? oi^iJ! jj ossdi ^ .au* c^» ji ijuy ^ ^j^ Ux* <phone 

^ ^ *U^t Uyiiji cd^Vl ^ j*JuM >fj ***# ij*U» ^fcjti 
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.- 1 - fij j~ai j J* *" ^W 1 %*# W» v» f* 31 "Hh* ^"* <* 

j uv v* » Jy-Hj J**** ^^ e?^ J- 4 " la * r^* J ■■* B ** S 
". ■ ■ . .$&%/& &0a&t> 

From thought to *•«* #& & f& V 

m m B 

^-U ^ juaj t^f f U ijiiu ub^i m~ <j *-* V a*» **» 
jl sjlat, :vui j/n Jj» . n mi BW i^« ■'##» ******** 
*-> >~ <J*» urtt yjSifc W Jj* u V ***- ' ijJ-lM "** 

v- 



:^M 



Ui>^ 




-•=*** y ****** 111 ^> '*f '£&** 
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t i^U* p-j-j i>j*jll oL-Jlj (1.2) vlU w-Si-1 JU*( j ^ij iSf** 



.si^jit c -ui, ^Jd 







-*^JJ •* -^j*- .iJs-Jl »1^*I -^ill LtoU*_i>*i4 i1763 tiia^U 
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JpftSjfi*. 



-Uif l^uljjj ^UJi ibUJI c4»%Ji Jl -£A£Jj J\jM 



yNi ,4* 







Is \ v S / / £/ 

***** { SOUNP \ . .. 

sou* iJ *«ii g> ^ ibj-u j,iyu ^uji oui^i ^ g_jj.it :ij J&tf» 
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ia-S^IIj ti^ujl c/^l <>* ^ JO^. l^ t U^U.j UjISjI 
U*. cJtf .UT 4. IU*£U ^JJI i^ll l^^j ^ c^> Ji» tv>J>^b 

x^usi jlj ^ 4 Ul <^M> : f «u ^u jsu.ji ^t jy* 



oU^Ai 3*1*. 0>* <y b»> Oj*J 9Ujl* *U»f <tf j£*J! <y >u 

**» j^ .iw-Vi ^ <j*^f «l^ Sj si .autfi oV; ^ cjjji j^i 

<j£*jy» JlL. IJj»j. t «sHe cut lbs knite wiih #»- Salami- n^VjQb O^-l' 

.Sjs^Vl Ji iiyi USX T^Vl HKS\ ^j& o\ 
J* th&jA j u±M j &fafy *t*jM oUJt J\ Jsii j^j 

*=*3 ,>• ^ > «£ ^! i-Uj pidi i»Uf J* gptf ^1 ^i jy JI 
-Hecut j^uJI <!1> U* jfcJl ^^ ;^Vf i*Kli J*yH & i M '&#. t aUJl 

JiiUi jt jS^ *iUJ^ . v^jJi c.UmHj >UJi j-JU ili^ oU-U o^ 

; *>>* *^i! j^- ^ f ^Ji &jL^ x* jy»j *iu* ^ ul 
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^ Je^U *JU- «FwkBn Cooper- y ^S ^jJ&ljy -Ahrin Ubemian- jUjJ ,>B( 

^ ,£^Jl ^ V^JI J^ ^ ^ ^ill cAJT ^V c>UJI nijll 
.. :- r kdl U** j 44*11 o-%_^=a IkL^ (1.4) j£iJl 






(J 






VI 



^ Ji J*^ 1 *y* 






|punx-i«- 












I 



1 






T 



] 



ktwtn 






E 






I (i>% ^-W 
J ^3 J**H 



^ <£> ^.* v-^ ^^ &J&a^*£ ***& cr* -t*& ->»^l M~> cM = *■* J<^ 

uwi c*^u«ii ^1 4-w«* y.,1 i+^ ^uji yiX> v*^* -i^*" 11 j^j ■***•* v^ ^ l ~ 
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jl (isM" **-**! o-»UJt) jU-Ji W J V>*& cA^UJI <>J 

j» jkh 0& jl till j *#&*jti 0fr&i&A+Jfy!&tfdtt *W i>Ji 
ivj Ui*» uiJ .cijjl ^>^JL „U*j ^1 31SUI J U^ *,**, JS^, jj 

JS^ Jj U*i*J» oUUVl ^ ,^UJl oULi#l Jl 5^1 c/UJi 

•M 4 {1,5) J^iJI ^UJ ^%*dl ai* ^ gfc^V*- %- JSLi Jl 
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A\ 



* B 








t - 



i^M J| U 



*! 



GESTURE 

TO 
SQUNQ 







U»> V>*J* ol^-Vl ol~ J*|js .o>^Ji jy ol*U>i ^ JUL, 

.^yi jvo*ji j ^^k js^ii lu ^u^ .^^ji j^i ^ 
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pfculJ ^*J1 Uo*U y*l > *>Lu; 4**^ oijJl 0>*J1 ^ JUU1 4^ 
i(^J\ J^uJl 4 f^3l jU«*l ^iUj *Oiy U» "Nootetooom* ^ jjtfj 

t_4 liUj fci»l *i*!>iV* fJ&Lt *-*/u .(«-£ ^1 J Macneilage ^L5U 

W J! fat ,>»> ** Points* ^1-U jl Japanese* 4^ ^ wUiiJ i^LUl i*\jl\ 

S>UJAJ 4>*J! oU-JU *f&K» jUU*I :i;Vl g^WjJI 4Jlj> y> f *S3i 
S» oi>Ji 0>*JI <tf L^l yi ..lj 4S\j>y r ^50J ^u-JI ^ t <j>^' 

*i;x* 4f *#t *u* (^fc-i ii^%i i^uji yuji v Ju^- ^ akji 
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J*2I J-iJ* 0*1 jt 
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tutton: Wilh Some Refe«n« lo Educ4*L^ki 
Direction* in Socfolinguist/c*. J. f. Cumpet^lili^- 
Hyniei (Edi-l New YoA; HoJt, Rtntbart ft Wtailon, 
1972, pp. 465-497, 
Bcunef, J- S M Sludtel tn Cognitive GrowtK New Yoik; 

Wiley « Boat; 1966. :_, - ! * 

Cartoll f. B. Language ond Thought. E-igteVooa 
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lan$ua&- New Yoctc: HolU Rinehart & WlrxWoo, 

1*74. 
forth; H, TtiinWn* Without £*irt$<jo?e: P*ycho*og/CQt 
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£Mfl|te E- H.. Biological FoundoErWU of Uzn- 
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* Ptt«. 1*59. 
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fTranaUtlon of *-e tonnage et fa Fentw di« 

I/En/ooi. Ncocbitel lad P»ris: D^ixiuux.et Nies- 
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btid&Q t M*s$ : M. t T. PixW »nd ^4ew Yorfc Wltey 
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** a +*' 



■»* 



(an ^ ^ 



- "C^ 1 tJ ^*" > t Thomas Qartyte On Hfsfewy* JJ^tf ^-U,* 

C^ ±*> ^0% fm^juff^fyfu j?J& ^U1 ^^331 i)U 
>X U^( .us UjU^ ^ t fj*U- *,U Ojft Jl <y jitf tfbj r< ^j 
^Jji U>l . tf 5Kl! ,JJ £J; g^s «jU ^ it, .^ yb, ^rfj«» 

-*** te* jrf* f'^-^i t£ JjWj* jj tV? 

r ^<I» oLcuy i f *£)t jl^J cM-jJj-*jJi «— *>> >* f!*-£Jl ^Lti 
iOwa^IIj 4ur iJI ^j i( JH>iJl ^ J^^Jl f U»l f *S3l ^ ^i^. 
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»!jil W j^JJ 'gSU, "U^j *j^-XJ< ^-^j *M ^W'j iSfiA* 
.^1 (J W OjU-jj -<$>Li tU^tftV J ^*£H iJ Mft ri J f £ i d &j 

Herman Von Helmholtz J^^s* «M #*** 

Acoustics of speech , :r^g~U i_n. L ..j' oU-^ll 

yy J^frJL* JGfoy £i^S aUj-* uij u^' M< *T*<*fV fyj&ffl 
j»J J* 4alit fJa*^\ Jij .^$Jj ^yb * *£ j^* *■ — ■ J* *• 1821 f** mA* 
^j-i^ll Ubjlf CfrijJ igj-^ &y*& i_-**~Jl oU^t dUij* j <-&£* 
^^ i^U^aidl ^ JJ ^U fe±rf*U*5N £J, ^ Ol^j .^>^l 

**J J Cr*J W V* V (W»Ham Perni) us (Jt> **J J <>* *^ J-*^ - **** 

l+U-L £\ .^U^ ^Vl <-iJ jAj ^ ot iS-ij^. <y d utol -^ 

h . J ' mm 

— —*> 
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.5pU5l ol^j • i - ^ij j>UU ^lj ./c/ ^ii *Mj cJj 4 fc^» 
. Wjll ^Uidl cLS> Ji*d L*- 4 (2.1) JSLUI ^f 





<Atfapteo' from an ilfcstration in *on th© sensation ot Tone as a pnysotoCTcal basis 
from the Theory of Music, t863). 

i f l^Vl j ftf*?* ^1 ^ S^JuoJi i^bf^il S£B ui> Jma, ilS JUa 

i^Vi "^jl ij^vi 4it j^i j^u ^ .4iu i** ^ v u&fy* > 

ol^Vt ^ c^v <JU»! *i* j uU>l fJ i, ii^Li oi^Vi gU- ^IkuJ 
« & ^** uy; fWj i-ail^t yUN, o^oJl oUiij ^uVl *»>dl J^ 
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1%; t iAh>fc fcL^ &t#$<gaj UhM J&S&t £l UJjaff! dJXj .*ull 

i-uy ^a^»j .cip j# iiiui cft&jlrd jo»i uj^u-* *Jb- duu 

fW gluj .iikUt ^i<5jWl f t^Jf Jl-s lvjJI ^ ol iJU- *i J* 

. jtj^ oiUil^Jl CjL>ij f^SUJ v^* 1 oU*M J^.^JUM *W 1863 
-OntheaftfwafiOttcrfToneasapttyskJtogfcal basis for the Theory <tfMueic». 

*l ^Ij 1 JU-1 jyw» 4^1 . ^Wj i&M* JU 4. ja>|-JU *-i^jy 

<j j* &S feti* ^ ^ £fl\ t^jj & jVk. Sjjj >Oys & j 
* «A^ •*-*' ,>-> {Siemens) ^u^ 3^ ^1 j* cJ c-^j; v^jslJa* 
J** *fi& jj #*, .J^Vl v > * T -*i. J0^4* #-* '#U'V> rf** 
&***> t i_>l^^il oUyH j.yt-j >4fc U u*ji tSM (Hertz) jjjj* 
olS 1 ^Jl*5I MX JJ AiU^U, . (Hz) wl UbJI j oAjjjll *J* ^.Li iJ^j 

4^.U*l OV s r ^n (JU aljj j*-T ^t oVi *-i^ji *$ *Jjf> p t LlLi jj tijs 
C^U ^^ i\ J) 6L4I ^| t Jlili j^ y«i . iyli ^ i^r, t-Uil oi^i 
UjaU idLS \^ O^^i -5>AiI( Jfcis~t tJ^^Ujl OU^JI itj^lj ^jyJl 
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Henry Sweet ***** 4s* 

Descriptive Phonetic* 'yt.- V 1 -"'.-j - u 

o^ J jl2I . siy % 4-^ji i^uu o* *SWI Jp- JjW -^ gfc ■*■> 

i-a^j** ^ tftenry **99rns *y>* <&r*> £^' ^ k**^**? 1 $& ^ 
^-i^.^Urpao ^j*J U^ ^\ (Gewge Bonwd Stow) «>£»jUjJ «^U>w 
jtjJC .|My Fair lady i.^ v J 7 \ *,&#} -f ^y 1 «a&* V\r-* Jl *Lx)ewes>* 
J* VJ J^*4 $ «* k> . Jyi-tf i*As? ^g.Baii M •« Ju* Jjji ^ j* •^-ey- 
^U ***i* ^AaJ U>r L* kiUa otf -U* ^UUntfl tj vV £*r># £-> 

i* iffij ^1 *Jl*iJ ^Alexander Matvilte Be§» ij* JM^ jJL-SJl *jjW ^jjl 
t>» ****£ >J J* V J*€ i(Broad Rotnic) «LU U>*# UUii c^ jjt -Ui 

S/a) t ,^ilH f *&l *Wt i>yd\ \fy^ j* Uj~X ^ ^ t 5*jjl j L 
-Handbook of «~S jj ^U J*»- ,yj .(1) f*> J>»M $ «*>rjH 4^' ^r^ 1 

oUj^aJi u*i oaVi 5»S/pv j^* t>j& '>M ^ ^ ( 1877 > r^ pfw ^ 1 ^^- 

(1876) f U OJJ ivl>- ^ iiJl «i oUljd pJi ^j «~-a> c^.ui*'. (I <^ 
iiJJi ^ oy^ iilu-f Lw»u Ji^i L-i^ AJL*# ( tees )^W aju <il» J^lj 
jJljJ isiiJjV' yjft ^J cr*al Jij .*jji»St i**^ ^ wpV'j *i>^^ 
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** * f**>*P ji„ -4tm p M J^U*, ^ ■* primer of phoned 

s-^i ^,-J..^ <j ^j, ^ ^ ^ 4--^ ^ ^ 
Alewnder Qrahwn Bett ' ^ f %^-SII 

■m* * j^oua u ^sj ^ &* ^ ^> Uj %VUi _. } 







.43 



^ lU£ JtSVI pI-UI J| £ 4-V j^u irfj$\ >r J^J* OUJI Jsi Jij 

#f *s» >w»i ^^, <j <$>jh ^j fito r u*~t 

oUj-iJU %* & jt *& iUJjJ iiyuy iuiiSl jUdl *Utfj i</r-jU 
U±t L>y *i.WI ilW-l ^ L>u jtf ^0H> *Vj»- Ca*r- ;•**' ^ £V* 

•ju* iUj c^j 4(5>f^ c*£N jn^jyuhii ^ <^ju, ^JLM i-.*^ 

<**»* ltA ma ^jjr^i ^w-* & &** <sk *-*** *yiu^ 

Jj* / Ue ^r*-^ 1 J JuUI ****'•** */ 'j^f til * f^ Jij* «*H> ^ 
4 eii5b ,.,JJ U-W- ^ U*Mjj iV,5 -Elgin- ^ ^ ^jU j^j J UtV 

*<;>•& ijfrii »-*jU oa> *.#*Jy> vJ^ jA Stt *1 &j**jfi#s 

i^JJ JL£i? i** j-*, i.L*> o^L > i^ *0*»t Jl»* J** .y 

31 y*\ JtjU ^ oUU>l o*b*j3 j*x£ hj£ j/ iiUoS> . «fc*J.l -*%*> ^Jl 

.«fc&M ; c3j^1 £»> a*, yy w fU tU^Sl otS^Ul 

^li ^ IjuS Jl <fcU» ^^ t^jLI w~- ,^t iiUt -tf» 0< -i~> 
r ^S3l ^ •aJI^ 3*> WU*— f S53l ^t ^^tf J ly»U LjJl* *w*^ 
*U JW ^Ojp-SU-J-JIi ^£U 4d^' j&t (HOT) ^W J, v£Mjj0& 6y- 
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o*V ifcWt ojUj * J* ai> tfp ^-Jr j -tftf^ *4 tfS ^JJ!j 4(1877) 
tiUUH £fl , p^Jl x* ^\ ^^Mj wiUt fl-iS^l £j^id Ij^l J! ^ 
<£> t *fciJt J^» J** jk-Mj ,) *-Mifci iV J ^>^ *oi^l c^i ^1 
>* Ja *' «y f»j» J*i .-*«■» J>* J** V^* Vtf s *- ,i j 31 H»j> 

li;t /yb ^Vr, j^w ^ ^ *u* -5* *& 'b*j\ ow»>iNi ^ ^ai 

^UJ £_*Jl ^U. j^U (fSl jh*J1 Jy- oU^UUJ jS> ykj *Uj* l_^ 

jjk ^ ^ -v <J** #& • ^JLi f ^ij 4war^ >U> < ^i i& 
cjjS* jl iij <u* J**- ,>. gfejf .uu s^k. «*u ^ pj» jiij 

4-^i > ijt* 4y* ^ ^i >j jtus -o\^ jul J** UbJl jst, V>o 

JUi^i &&J&& %J JA .uL* 05 J- (Ul^jJ^SOl £U*lJ VlifcJ $>!*, 



EleatroniccynthMte of «on*mW» "P — c li ^JJ ,JfcU i>J>£W *f#fl 

r V#b #*4* ^^ - JJfa* (**-)& V f** f^ ^ 
jjj^J* ^-j*. f V-lj c Jl* a* f *£5l JU ,^1X5 \\+*\, ,c->J ^*UI 

uijM.f >w ij&\ £*> J^u ,y f *SJi ^sji £ \js\j jjb ois . fifajtjtj? 
J^j jfcae of fJs lJ 4»^u ^oii ^$31 1^^ Jp OVS ^53 tf Kdl xp ^^i 

^oJt -Voder- _py ^ ^iSl J*b ^jtf-l *q *jjj&?i\ jt^l Ojiil oljb 
ay J^V 3U!ji* UVU w5j ^Mj \^TA - \irv f W J* cA^Z J ^ 

45 



l*U* ^1 ^ULIj tj ^J ^ijLi >*,., aL^ £>>! V bl p^wjaJ 

0&* ~yUl! *~* J UF^ftHf **;4.J £*•{* %S^h >|T?M* **j*^ 
-i> J fliiJi J* J»UU ^^J| ^ d jjj-j Uu*, .i^UM ^.all w*J» ,4* 
LiU-^ <*.tr J 45. > Jij fjbj i^sM' *M>* 4-^** ^ J-r* <^-J-^ 
Jab p-^il . ^Ul iJt^JI ^xAl <j j*|4j g*Ul £fafiji$$ ^Jl »Vj^-i 
-Western ^^SJl o/-y .^afc *l-u_uJj t J^ cAjfk j j^JI **j*4- J! 
iM* Oy^jt ^^V 4U J»~ ^j -^jy* Jl *i!J« <J^» rfJJl ^Electric 

iJ^i Oft^ XJ^ <J* u^k ****** ***£» -i-j ^,*jj g* J** pi 

SU5 ^.b^J i*iJl j-jj ,U>L jl5 U j^l iiay iiWt ^^» cjU^UIi 

JiJ, .o^aU irfjJJl oU^Jt ^ uU* lJ*U Jv>Vl S*&\ j* U* ^/ 
liAij **», J i&ii i^V 4^4% dlfr** J £*£>**! *»jf o-y4 
^ -Voder- ij^illi -* iiyydl S^iit *iaVUl <!Vl» Jl i-U; y * j>>Jl 
(1939) '^U y>d! ^jUl J >>>3l ^ti-Jl gtf't&jjA U~J £p 

V , -(2.3 J5UJI) i{1940) .> 



. j 



it*.- 
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cut 



l>- .(1939) r U jLJt y*^ £ ^ J-i ^i^ j>jp :fc3 J5Uil 

.{iS4>* sS^tl' WSUI .45^ ^ ^^ ■ 
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*>m J i^jk\ jjuii mj* ^ M-* J* J*^* c>o •Vj-** (*** *WW 

£j>J) Jji; *\*U- gti* fft .oUU>1 ±ju m ^ gft*> iy* J* J^*j 
t st^ tJi a; _pyj J^j oy jly- *lj>-l ^ <*>^t * w 'i .fitJ&tp StjWrti 

Ujrt i/j^J*- J* *-*** J* 1 * &***&*■& *&* ■*** .Jttl.Ja— J* 

Ay£] a^UI Oj^SI C^LS> ^>il *-i V> • %M* cAW-t u*jj* -w j^**a* 

v*S3i j»u ^ ua) .(W j-ao am jl.j1 j ^* fe o^ti ^ f y; 

** * j * * « . 

.tJj^aJt i£j*M cMj^t jf*$ J-X*j U^» 1_>-Ua* jl il*U 4*iu 4i>g 

jM j *>Jjz *^U Jp JftJl <*>; jiy aUUI f^SJl <<wi- ^ij Ail j f ^SJ! 

/%* JXJ W & tjlf mW 

Franklin Coopor, Aivin Uberman, and Pierre Delattre. 

Pwpptfon **1h»?**m ptay b«* j^| 3^, ^gi illj*] 

a>-ji j.iyJi i*j> usj VL4-jy-^ioU^ j^. (.^sji *y* a* uis iiy~ 

*r^*j_j «Ralpti Potter» ^ u_iil_j jjjk; 0! lc— r* - ;< jL^* *Wl j^^l ^ IjMj 
00>^U o->-a^>IjL Uj^J o» J-j ^l_^ <j liUaHjjV! J ^ij^ail «-aJJl i—*-^ 

J krU. t^js «i* UjUl aw^ ^JJ-I JiJj . jj^JI wLUl ^. LjnA; 
U Jp ^ , )tfJl ill^t i^U-l &Jt\ c^bj t A>^Jl ^*)^i ^LL* Jj» C^UjUl 
JiVl J.!jjJI Uj ( r ^£U ^U-JI »L5l w-Sjll c^aJJ i.Ul oUJ» U iaJ* ^ 
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, J-x+. j~j t^U-V! J! JW *U^ **ij>-Vl ^jU^I J»-I ^j ?^T 

4^e c? ^'J-' ♦*^ 1 (Raskins) >£-U ^1^ J £*#_&? ^Ji fte? i kSS^J 



J ■ 



i»Ut IfU^ 



, l ^oJi ^U*Ji +~*ja ^S* j> 3i jye j*** 



1 OAi 



jyS 4j - ftf&Jl dW Wji j y^»j !y> *W Oj£~- iW a* Ji. j^fc 
J*« ^ *ii>iJl <j JjjSM ,> J-*»j * (Illinois) jjJl ^ «*jk ^J 

l^-L. irtB Jw* C^-j . U* jtjt* SJi U L-5.y l^-U JU* ^ il^ r>su* 

, (2.4) JS~^\ J&\ (The pattern play back synthesizer) ^ k*Jl «5# V s .?** lW 




Mj j.^ J** ^ ^>^i vfe #* - k ^ il 5 -» y >> uki * r - -* » -*£ "V 



.2.4 jSjji 
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^ j^iOl jUp p*S y&± uVlj^j . (YaJe) Jju i~l>- ^ *ljyS"-dl J*-^ (Missoure) 
tiAjj*** JwdL .J- U*U ,j U*L~. alsjj ^Connecticut) o£-xSw^ *~U- 
(Jin* ^ J* i^h %fi y£ p f _£^l t l4_Jj 09) yy (1944) fl> j^L-U 

cAj^JI j* J4ISJI j&JI i-JLp-VI j^Xa; jJoJl <*x*o£ ljISj t^-j^l 

l^ip ul5j . (Vermont) CJ>*j-> j (Middle Bury) ^ Jx* US J wiaWl J^ 

MfiH ^-j tfK-ttJkj £** jfit** ottj .4dfj fii*. ULiL^ WU ^ «J£Jl j 

(jus Jii .jjhJi i^^sfe) ^u-Ji J J<> ,*** U,i ^ oi5j t i^Ji iy* j* 

t «on, my acnJng pack* -Ji. J^Lt 4 _ r a*J i»j5U» -kUr^l ^^1 -Uj>Ul -u-i^ill 
.-Scotia Plaid* :%*, i^>i ^a-^l ^y i*L; ^iJT *t ^>- 

ii^V iL-j I***** J<*s* <Mi ^ >~%J . r **Jl lilj^J J^. ^SUI J^JI 
J* viyMJ ^^|g&tfj V>J1 ^US>l J^pj J^^UJ V 4^1 
«cu^ ji o«^ al *■£$ t *-Uu ^J\ i^Ji u»4>4i^^ ^ 0! i^dt 

.jiuyi a* ju>! J5U. ^ f i^Qit«^2wi > (ii^'^^i 411 jf ^1 

^ j* f *>^i iii^j i^i^p j sxi^i j^-u ^!^#i y*-b u /jjj .j*.H\ 

r ^5Jl ^ J| J_J1 Dt ^ U_u5t- ^ ^B ^iSJl ix,. m Ji£ IrV ^, 
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^ j *9rf>*^ 1 ^W>*»k ivr u>*^- p*j ^^JC *tU-^ .f^SUi »>^ 

Since then jJ-i «Uk i^j 

J--J f^SJJ <L**J1 oU-aU *rf>sJl <-^l i>! tiUi-' i> ' J^J» j& 
r ^U v—^1 cAUM J_^ CjLjULI ^ ^S ^ jVI LjJj . «fcspJg^ i-fja 
^ liij ^^Ji >> J-U ;#J iJ^Jl mJJI i—y JJ^ J^U wT - 

^* ask Jl* tx^- _jiij ir i*4) f-^syi *-~5jy **i^ ^ ^-^ c 

i^jJjijsit Jj>- Lay- 5^1 . Utt 0K4 ttWJI S^rVl J~rj f ^J1 

oL^l J olj^lj oU,U.|~J ^^S0l t y* j# xaJl \^r J^U ^ i*^ 
iJfjii :oUUl so* j o^l ^1 illpl £*« g>& -^j^j ^^Vl •J^H 

Z^-^il U.U)I J^-I^LI j ti^Jlj L.LiVlj 5/10)1 Mjfcj if^SJi'jKil J i^dil 

y. :JjVl .^^5JI $£*4\ c^U^U. oU-Afc, <ttULjt. jLjLJ 4U 

fOii <£-*- (ASA) g,J\j Uu/-\ J i-S^Vl oU*-Jl w- ^*U> J ^^ L*! 
^ i^i^cLl *.lj*H J^LxJ j±\ ulJ-y . »bVi JjU pij 10LUUI U* ^ £.j*Jl 
t~r (ASHA) T£^Vl ^LJIj ftLftj r ^53T"v^+ ' i^y^f \jjJfcJI gUs^K) 

oLVfJi -Ljw <_}** <ij*-i i^i^x>^* 4-jL h,.,« J! OfZ* {$£ *\l* *lil)l li* jJt4 

oiiJj .ijjpjl, ^^UU'^SlyV! Vt^Ul ^^-^-b cJitf W^Bj «tdJL l i^j^ 
dUj 3^iL» U-Uj L.^ ( (ASA) cApUj>-1 ^U J* U[ i*^ 1 •■** O^Ui-^ 

- . :. ■■.■ v;,* ■ -^^ ^ J 
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(ASHA) UjJUtf ^1 *Jku0& S> &&A g&j iljVl JiU jUll j0j 

Journal of the :(ASA) j-U*" .JJ1\ iiftl 4^1 cU^I ^ (ASA) j 
l$J* jUajj c^&/»VL *-*■» — 1 1 fjJuJl i**^ aLc j Acoustical Society of America 

.(JASA) SiU 
Journal of speech and ; ^j *j*-\j i_^L-t *io« Uf (ASHA) jX*Sj 

.i^J\j fy£}\ £jy*i iifi Hearing Sesearch 
Journal of speech and Bearing : ^j <£j>s-^ <t*>*J\ ^ &j>-\ *lA iJlu, 

.i^-Jl., f*£S\ JU iUj Disorders 
J* sXXi Ujju ijj^i* -Journal of phonetics* ioU^Jl &?» J££ ^ 

f#S5i olL^ ift*£Jl jlJU^l J^ tf^Vi c^ujOR ^ JUJuJ! *JL*j 

. <iW» ^ ^A£$1 Speech and Language 

. iiiilj M«jJI Brain and Language 

. «~«iJl - o»^-Jl •L^lj 4lj»^1 Perception and Psychophysics 

i^-xiy Phonetfca 
iS^Uy Uji . Folia Phonlatrtca 
^Psychological iJtfJt ijj-dl J t UU-i ti^fcjt dy*Ji <>*, _*fcy 

.Review- 

= 1^1 

Journal of the American Association for the Advancement of Science* 
If l*»-J f, |..jil *y*Jl J^j. U UUj . -Science- i J^'» *k? J *iU.Kj 

lj*% ujMl c^w iu»&* js jlfcll ^ J^» Jijjf f*£S\ cAjf* JiLij 
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.i+jM ^i ^j/SsTOI J^»Jl ^^ UjJ-a jJI -Quarterly progress Report" 
-Speech Transmission Quarterly** 4Lr ^-^i^— Ut^o^lS J ^^fcJl ^j^u-j-i^U 

«Staqtus j vJu^Ji vfj*&J ^ (KIH) Ur>*>^ ^ l -^ W>^ ^1 
<i C/***& <j ji£— I* w^l^^ Uj >■/>» ^\ Report on speech Research" 

jji^Jij i>Ji ^ ji ^ ^iii jwJi j f*a\ (> jjt^ Jiij 
iii.Pl jj 3J v #*» J-J* & ^ ^ r ^ j»M J*to J*» jA si 11 

<-ijyv.y> U >« iottll Wl J^i J »i*-r~j . iUiIji ^jJj *jjj f^S\ 
.£j&\ £\j>y i f *S3t jk.u>b *^»**jl r ^#l oW ^ SSfi 
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m 

«Holla your name to the reverberate hitls, 
And make the babbling gossJpoftheatrcryout.» 

. ^jx. £s*j i**tf 1 *1^l oUUi J**lj 

WIKiam Shaktspa**, *Tw«*ft* Hlght» j-i* «JlS)1 ^ ^^-^ f U-J 

als* jwp JjO^ fitiOt it.W> i*iit**-Ji *W o^v±Jl i-ljj t -*-J 

jlJ— *1 ii.Lj *jll -_#L £»-&Jti r^f^i Oj-jjJl **?}> +4> 1^1 Uy j-U t yb 

^i s*t£ ^ *i» -*iJ>" ^l* *1LU V-*;ij» c^-H Ol^ -u*i w# LJ^ 

4i^J 4tt, JSU ,£> i'k* *»>IS jU ^ ^l>^1 j* <Jj*» ir r d/J* 
c^ty Jii *L-j fcU- *t>l J£±jj .iJjJb- i£- ^! ^fe v- WI 'V^Vl 

; ^t Oj*J! i»Uf Jwt *Ub 4fc- <//• jr* ^ U J~- *>' J? sH? «f*N 
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A pure Tone: An example of simple : <h..„Ji Udi 

Harmonic Motion <k«Jl w»UJl iS>Ji J&. 

aop ^^ . JUWl ^ c-li aj~ *.£ j^ iXJJl ^ LMj W; ^Jl **-J! 
Vj J^ JU* J^ %_. U-j-tl c/¥Vl i >v • ray*! -i V^l ^ oljjoJI 
otf^i jgfis j^jJI i^l ^b J* J,^**U ^ **ty^ ^ V] ffi 




. (twnpte University J^J U-l*-) ik~^ a** jJ-aJ £U^ iSjJ :3.1 J£*iJl 

v*U; tf^ ^ ^Xis- tiJuii! L^, ttttijLi is^Lli *&& Uu*i 

^ SUUJI al/U^w^ €jl^-VW 5SU. ^ L* aUjll VytA ^i ii/ 
^1 5J*J.t S>( HjJ} Jif . jTjfcSI «*U Jl &tj* 53>il! ^ ^ a*-^ 

56 



jf V-i>-LdU .i^l^l LulU- j \^J ttjll *S>iJl ^J i^A, jt cOUj^ 

i** dUuJt, *<jiwi »_*-, ^ui v^ *Uiii ^ £)j*4i j >i-i d^ar 

*JlkJl ^-^ 4UJ j* J*J *>l JU ^ Uifc Sj» is>i JU j ^ iiU 
ii'y J >^ Ua* 3U«JI JlSlM j^ IS^L. jt *SL* j! bgf ^ feflj ,Uj 

>\ gtj* tj^m ^.u^ji a/ <>■ ^jJi > i^-ui uu^ .i«si ^ oubiti 

l«f&* Jl Icr^ 0^ **■■** «i *y ff y* ^ >^-y ^1 <r^ J-* 

SjjjJi ji^j ijjii ^^ ji^a^vi a** ji us 6fc*tf tfUS j-mj 4*jWi 



J** *U* ^1 oljWJ (3.2) JSLU1 g^ . jtft ^fi j^ CJ JJ» ^ U> 

, £Ujll *5j-lJ! L-bi ^ ijji cjuoij Sjji 
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.iJbiM ^ uJ^aJj •_,>. ^ «&,» iS^ Xj>- :3-2 J£-iW 
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The Swi/Hj" analogy: An Example Of Velocity 
Gradation In Simple Harmonic Motion 



„.*..- 



t * 



** l)1 *>"' ^ **#& <^*-' 01 i#~~ U>l,fc~l iio; <y. A*^,Vl il> 

**tM <j*j a%-J' s**ui *>*u i-u <**> *»^rjVi <s^ ^y 



fi* **jjW- velocity 

V,f- I . MAXIft 

^ia*.| £jL-d ACC.ELERAT 



MAXIMUMl 

ioh' 




2 

MAXIMUM 
VELOC|Tr 



VELOCITY - J** ^^ 

^MAXIMUM i- I , I _ 

J ACCELEBAr(ON «J***' &»*— 



.aUvII 
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■ 1 - J* M« •?>;>* M* U*» "■j-" >W*fc &&■<& «>i «*j- 
^u. 4i «*jJi j-tfj .W*># -a* $ <V *^ ><•« 01 V *** - 3 " j 

Cy ^i*Vl X.1jdt» C*i*- t3*j»$S0fr4 m> Ui\4*^ij?s2* 
.<3.4) JSLU! ^ 1/ jJi- !# u-j« JJ* J^'*!3«a* *> **-! ^> 



O HDTUt 

* TOMTOM 



***** 



V 



*>,* 



«W fe> "*^» 




time 



-:*>> 



.L j J. H> P. D, B 4>t*Jl ^ pi^r UjLJj >*Jl irji i*>-M cJ*f 
;>Ull dUtf «**; U>c ^*s «>* at W Jfc-V .Kjl,G,E,c:^t 
Wj* ^^i **#; J* 1 *j*- M & i* f*j* > ** Mrf **# * »**** 
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E Jl A j* il* &*,•> d*tf leypJUtifyj &M c-yi o> 3.4 J&Jl 

s^iJi ojSk^ <-JM J i,^ ^.^ ^u «jdi atf yj ..s^iji, _, ijja 
wfcji *>t jo, .j^ux* c*~* _>i v^i ^ 1/20 J ,jsx» *j^ 

• £0* .*» r *>*•> i* 5 ** *&■ <-* ->-& 4 -M^i #* 
Particle movement In Smbnrf o>*)i J *^>U is> 

jLWI *Ui ^ ^j *4k^.iJttl^ «,*« il^s il^ w-U; «Sp- V J»JA 

. JvtiJl !a» J J-ii- ^ J* ^Ui. Qfj^ [S *v?-jil 

ijtijJ! Jp ^Uj (J* j! dLu*l £* .ik--. ^pL; tf^ ily^i J,U 

jlyfe^'ili ^xc ^ IjUpI jjSI >yjt Ja^ jS3, t 4^£ mjAL slU^[ *llj£ 

,ii-d* iJbt j5 (B.3.5) jCJl U-A3*x~. 




D 



fb) 



->> ol^-^ ^>- ,i js*J ^>* V^i*^ *S^I {? - W -* (C> Jl <B) 
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<*■>' J^ &r*Jfl jj* J* «*-*) *#* i j£Ui ^_ .uji ^-£3** <y 

.(3.6) JSLJI J ^ 



0*» 




J (W (j* <» wiis£ .3.5 JS^Jl j a^-Jl J^Ui %>JJ ^U JO :M JiLill 



feti i*~* 4k--Jl i-*Wl ^>l *> [jjU- . (3.5) JS^I Jl J^l -W ti« 
Jiljs. oltf>t ;LU>) ^J Ufcj- WjJl b& it J^U jflj . (B) ., (A) J* Lj 
.(3.7). J&JI J ^ *&p> t^Urjll J^f jJu^ .{S-b-ljJl v^l J 



-1l M 



F F F F F 




A A A A A 



D D 



«j <b> jr {a) Uk& , 3.fi JSLiH 4 4I» ,>• J»f u^l ^U^ JlCftC :A7 jSLill 
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aUk .uu u.u<j t (iilW! v--!) StfjM asr^AM iUL *iU3 a*^ (i>>i ^™,> 

Pressure Wave Movement In o^aM J fafcall **^ fc>- 
Sound 

pE . C^aH >Ua* ^ SXjJI OU^I JJ iiy^Jl ^-XJiL 4k>Jj oUJj^l Lu 

U^l^ll oli^l &»!»« a^-J* S^tiil «Sji-t J Aiii-bLl *-Sl>i c>U>L-| 

us\, .U j «to j. ;>**il ^Jtti *vl£jti ys; ^ UU £jUM «lfl ^ J*** 



* * 
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ABCDE FGH I J 

2 «flii D i |0 » 

4» x ©* © o • * B * 
yj 5 *X + ID *> O * x B * 

/-* Jl £ A «0 # GO * X B * 

r — - 7 m vm o f> x a * 

» « © *eo * .. TO ' ■#■ 

10 "3 * co> x gi 

11 ♦ , tt en cw a * 
12« x 0io o •*© * 

13 « e im « *o* 

14 **) # co x oft 



jl^i vf ^ ^j** ,jM» j| >vi ^ oyi j^> .ri' ^ 

i*jj^ ii»-w w*t; tfy ,j U-; Ay** *3jfc *<£}* JS 4>| nW 
<d* ^ uu ijt-L. *u>Lt o* *&-** <tf W Zj^k '^h^ V**** 

j* iiUjll iSjjdl ^^ tfJ^ is^jl^l tf>-l ol ^ i(2) ^jJl J U .iU>l 

<j U . B ^>Ll ^ wljXiVl r * .yj *^ Ll*, ilyd' > A *!*# *>Jf^ 

4jAi C>j-S ^«m jly^Nl OW j ***y Jl *U ^ (A) ^>L1 jf j>^j (3) ^i 

.A *g£\ i.X* jJL <2 ^jll .U5l) 4> Ji B *^>U J^ U^3 .£y *L*j 

O.C.B *,, 3J&&. JbJl .Mufti ^ i»-l— (7) j*J\ jJ^i : JUII J-«- ;>> 

i*-^ll 6l 0*J (10) jtjl Wj+jlJ Xr-^ ^ii^il J«uiJl y OUU ^»U 

G,F,E oUji-t & oV\ ^Sfcj o^all jJu^. ^ oAol ^1 JJ^B LUUJCVl 

. C.B.A oU>Ll ,>• lily v JuJil ^ j-w»i ^j»-( i>U^I i^ r Jj^<Jii cijll Jj 
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A .■' ■■■■ '.#■ — .- . 

Slinky %— I $Vl tji^SN j *-i i^j .%ii- 1% W f^r* *^i ^ 
3Sj> *\£l j2$#t*fi f y>1 Jw-N -Oittl J*t ,>. ^Urjl! ,>* &*•*• di^r 

J <J> «%, ^ VjJi oU-jlf, : «y>» 4t^i» - *-* *M" *,*- *fl 

^ ugj^i >u*, ^ "t^H. iU&i.pj >-*# hMj^i **tfi* -i 
js V «y fM ^ **?4* i> '** d J** ftfl** ^ y ^' iu,,ii1 ^ 

^s UU* *-L-) Oilfll ^i*Vl ijtt ,>. i-U £*#& 4 ^»** W-* 
i*U*Aftl cA*-j* jXSj (3.9 JfciH Jrf) JiUuitf! ^ iyl ^M ^ ^ 



■ ■^i 






W--:.;- ? ;-'.^:;v* , /- : ^?-. 



*■*" 



-«e>*! 






*!*■.:- ■.■.-■'■■<S::S* 



^/^i^-i^- 



SKS1** 



««*Kii : J»B» 



ilyVl ^ JJELtJl »Jl» <i J^Jl !i* Jl A ,1 .«£>/ J^ *i V^ 1 

65 






' **lij^*' *s^ 



to) 



Particle Motion 









Firm 



lb) PresjyrcV/ave oi o 



Co 

*-*. J AAA 



b'iwn — 



iUJM 



Sp«e 



(Wl »UU!l) JULi 



■ - ^0-^ U*J i»-^ JO (a) :3.10 J&iJl 



/£ ,%■ JO J Oj*» ^t jl|ji) L^ iL-j ajflSai <^t k^ja Ji£ 
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Essential Constituents of Sound oj^JJ a*JlM\ *%£U 

LiSlij U* iy,, .^jjj^ ^ Us* ^s ^ (P, *«^' ^ ^~^ tf" 
>> j£& JjJ* j$8 ^^Jl jl**U j^_ J JUi^t jj^*- J*€ . tM^ 
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Interference- . ■■ . J*i*tt Mtf 

J* Ufc* *i,j* j? (J^J=Mj i^UiH *ii ^ . JU .«( > l^ (^ J*U* 

J** p+a y£J> -uyA^ u» jjWI 4*to > <UU.l ^jl1 JCi Jiiu, 
yb J* JJH .a-tf yb l**** *i*iJ! ^ j,^ ^& j^H ^ tJ 1>Vl 
•jSI-di g# *&£p t80 yijjl .^i^ Oj& dJi*j :i»-j* 360 .>ii LJlf U^ 

,{3,1.1) JSU1 J ^ ^j* j^ J^ ^ j U*4* cj fc.ju.j OjU, yb 
JO i*- ^jl^u-j I4— i; cJjIi J V>fj «=U^K IrtSU-^ ^ Osx* ijJ^M 

ia-JC^X* <i^ oUii oljUl (3.11} J£#1 ^jj ,*J*d) U^-bLl i^l 

\>'ji jjW Mfa _£*) jj)aft &>l£Uj * ij-js 90 U^oi 4jjljj j^Jdl wLl- jj* 

i>^p 90 u_jo* iy^ _,^ui i^liu jj* ot^LTtf ci^sC; ux*> . (**>> ieo Uj_a 

*Ug ufrjA a*- ij5^- <fci- il Xfrj . 5j^ £_* tf^Vl SjLi^l Ulo^t j^ 

^» i»«^JI 6^- (V^ 180 U>U i^lji ^jWi *^U=* j&y jjJJi 0U^Uiu_, 
S? Oi^U^) us-SUs. 0>*^j u^j^-i- 0y> ^*^ *4fr J5 OV iU^LJi 

.ijSLJI iiU J ^^ JJ ^i^ slUJJj ,(^Vl 



6M 




bJl 



A^M ^\^ 



I -^v 




0. 

a 



Resulting * 
Signal 

{aJlnPhaw 



IWHj 




O^CJl 



SilcfUT 



TIJiE 



( bj Kf out'of Phase {<) 1 8Cf ou t of Phase 



j>!t j oUkie (2 ijU>*> 1 ijUyi) O^v- 0^ us fJrl 4*~i : 3.11 J5LiJI 
ijLQfl j^S^. kJi^VI iitf j^ .4— * i»>K J Ob'-^J *«-** 



jft IjijVl oW* r « ^ J i*»U fcU vr>" WW J^lJ! il^Lu OjSSj 
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^Lj . U;t oUr>ll iUf J^-IJJ ^^ ^t jS^( ^ *iUj jSUyi ,>*, J 
^ t O^-^ii **»L^ i-Jt ^jJJji uy^J>1 ^ ^ .U^ S^j *l£itt J*- j 



Complex Tones ¥>! *^U*JI 

ia> ^ ^.^ J* 4y*s iL^ ij^fcb- 3S>- j oi^Vi wJuis of ^ Slxj 

\a \^sj jf is>i ijji ji&jii ^ ^3, .ik^ji i^s\ **.y m* ia 

j* *! <*&% Jl i*M** iitit ob^ <#*«>• o^-r <-*** of Nj ay* 

Jr* l J W* ifj* pb OjSiu. i*j£\ J£J (3.11) JSLtil J \S <~Ji jjJJLj 

*** jj^j ik^i c.u*tf £* J Nfc* (3.12) j^iJi ^Jl . a«s> ^ i^i 
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jm ■■ 



lOOHi 



» 



100 



iUI 



+ 3 



(T- 




Mdwt .£>* 300 



O^yj^KJ ^ Hl jjy, 500 



SOQI 



o 

3 




COMHEX i^ll «^J( 



C^» 



TIM* 



. obydi iil=* %- *Lu ■*«« #* ^ ¥> ■ Wd %* J£* :3 * 12 J*- 151 

^ V-i; wiii=Ji ilrf jrjfe : Jj^» ^ *¥fl ***** & && iu 
t dliU M*jp M$ 4** > ! **i*/* > ^ .f" )l - * V ^ ^ 
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Harmonics: Characteristic of periodic com- 
Complex Tones: : i ^ j^j a«jdj ^ . ^^ ^ 



•t^-l Jys Ux* ^.wtf ^» 4^JJ *LL. iS> *jja %*> *VjL i*-^ JSLi (3.13) 




200 Hz 




f # a 200Hi 



TIME 



• vtfi ^ *a* zoo = ^UVl M^l 



^jd* ti* ^^ tK Ji ^U J cfr O; ol^ OjImJJ 0t £^1 ,>■ 

J 5j^ 400 jl 2x 200 yUM ^IjsJl «>T o>L, tUlt- «jj .F «>J fcww 

U<*« -Ultil ^ Sj^ 800 ^ 3 x 200 J LjU- U*J *iJlSSl Jiil^Jl £^ k iUWl 
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^u ^^ JLii- dlfcj (200 x 2 :^I) ^.UVl MjsU iJjVi ^Ulii 12--^' 

ji Uw i*u* jt ^ %#* ijuj %c jvi gfa&rMJk ^ji ^wy 

J M> cj «J-B. Fourier* jgjji .-».£ *iisfl ciUrfl li*j tiwjdl IfSlijSL. 

.^ ^lall OylJ y JjW C ^l 

ij** '■*>* £# <%* cU^I ^H *I*jM «Jl£iV <*Ip i*-ly JJ 
McVl ^y> ^ us Js^' >>j > i(3.14) JS^l J ^ i>&t l«iUl 
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Si*..... oUu PureTofw 



PERIODIC TONES 






Complex Toci#i 



*n£y* OL^ju 




u 

100 M 



3W JOOhj 
f 




- A r 



100 303M* 



.01 «*c 



t f 




Wntrormi 



cH*jll JKLit 



A , I , 1 ■ 



f 



»j^ otXS ^^-Jl ^Ll ff&sjj&t J-£. 5>U1! U**W ^W-^ 0&-i* : 3-1* J£-il* 
Jtf^ otiji ^*JI i^l ^ dl3!jU>! Jtf ^ t («!•--, oU) j*-|j 
,^*1 oUMyj L-U i«j; l*^ cJ&* litlafe 
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A Periodic Complex Signals., V^^Ul i^l cdj^l 

^ jj£ W« «**■* */3 uft? *UjMfc» o* **t ■ JMi k> ^ >*^ 

Jl^T (3.15) J^JtJl ^. i^ ^ J* <ij^b -u^' oI_>U^3 *^_Sl 



?A. 



*\ . 



Transient 



APERIODIC SIGNALS 



L " 




- 


-Ar^- 


-p- A 


ri 


- 1 ■ - y ' 


" fV - . " ■ 









* 'V 



ConTJnuoui' 




wwefur* 




300 >W iaw» 



•r- 



inim 



^ >uiv ^raUj tt-> jo ^J ^ti ^ f^^jtf 



*H> 
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Frequency and pitch o>*)f tti> i*jsli 

;-a5Vl jj^Jl ^iJj .iJtiJl <J i-L-bll ol^l **> 4& *j&\ U^ J*! 
**»V ^ .^W1 ^ 5;^ 100 :^ a-Z *^Sj1 (tOOHJ ^ (100 ~), (100 cp) 

j>> j U* UUJ! oUijdf CJ*a oUlJJI <_^J i j?^* (20,000) _. ^s pj* 
i}j* ob^i ., \4fi\+* -fit Y ^ L* iAikdl ctw^i ^jiiUJI 

U^-Uoi ^5t c^l Ol* *i* o^Jl ttJ» UjU U li^ .j?y» 5000 _, 100 
^>1>V fsUx^ CfrJl C& 4 100,000 ., 20,000 ^ U ^jljS ^l t^WLl 
J^ltf-I f Jb^-; l^ ^Lillj jl#*l JfcJ Oj^Jl 0U>» fJi^-j il*W. 

-ua*d c^aJI j*x*»1 jO^Ll il^-j foAjffl c!>U-l **** OeO^i o^-a 1 ! 

o^U «| j^* 500 j jSy* 80 0* £jljS iiip ttJ* t^aW ^ J* viyLJ^I 
<^-J1 jl^l of jp*; jtoy . iUlitt <j *s*Ijj«aH !>• '-'^ •■** Ji -*" C*l»j5 

j ^-iUiJL J->J m^H y-iibi Utt*j 4 0^*11 <a»U S>tL* Ax^H jUi 

<^L^ C^ ***»- >*J **k^ s ^ ii ^ ^i^ 1 *^>*J* ^ vj c-B 'jM *:* 

ii> OJi JJU j*i Jf-j .jJl* cjj j oUfcdl ^ ^jL-jj *i>J^ JSUjf 

o^o .^roijs-; ^►iai i^» ^ ^ ujti\ ^ .v^, i^u- c^i 



76 



^ .'*»> y«J/ll ol>:H >«J U*L.l JSST ^U>1 ,^_Jt jl^lj 

^ s-juii y^ i-j_ui ii-jiJi x± z& (jij» toe j. J»5) WJi oIm^sJi 

> J-^ jr %li J j^T Js Ji gjatf fc# .«jdl ^ U«* ^j .«>H 
iUll Os 5W*K (a-") J«iJ! j-bi .vi>>J! tt^ u-l-^yi J <& jp 

-1 ^« 




as • « 7 M l " 

Frequency in <p» JUfcJI ^ 



,1^1 *i« w ^1 



t o*j*Mj iia^y *Uii -l»i*## j/^* 1000 «jJi x^ cla a»*J *1^~*-U> 
%*11 £LUt U^ ^U 500 U>*-V>> Ui> i£jMj . jU*1000 -j tl^L** 

*M» #jUi |^ t,MjS\ ±f >Ji ,>v t > 1000 aj^ji i^aj, ^s| ^jj 

JUL1 JI* ^x. U, .jl.1000 UjJi U^p 4i> *_i*^ jU 2000 u>a *;>* 
.^.yii J^jfl lit o^s IfJ (3.16) J£i)| <j ^U5I J^-U 
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P+.1&-1 tjUe ol u^u-JJ ^ sV fWJrt oUfcJI ,) c^l SAJ* ^ lit. 

j s^ iaj* j* ^ t juii j^ ;>» .ui^^VMj* ois ai ^ Fo £— *i 

t jjy. 300 ^L-S l^L jS,* 1200 j 900, 600 oli^l fr aaJ> %j» J-Sy Ukj 

*%u*3tfi ^'>^Vi <j k 4LJU J* iflfcVi ^b ..^Vi p-fctt JSL^ lilfc oV 

.^ >( dike ^! »jfy>&nf!*j& iflkJi >^? 

*■ 
S 

The Decible: A measure of .2^ sxtK ^u, : J^JI 
Relative Intensity ^ 

*x> > tffc ^ .. r-W jM *■** - ***** **■* ^ Jl J^ M "* 
^-j ^u ku-j fji^j *#M i— -Ji aili *-i*i ,/b **? / *&*" 

SjtttU <£,l~». JJjfl <> ,iU*l-IW t >w >A* jl Jma >i*l ^ c^ tyVl 
^ > ijesS ott^t Jtf ,> %jUa* cW ^*3»ej «y ^U» ^K^j t 1p 



J. 



78 



.J*.** 



Lme»r«ak 



staoo ** ■ *■■■ ' 

xiiff.-mn 

*m~fm- 1,000 = j>ji < 

4JMD 



Si* t i. Logarithmic Kile 

rfMj o4» ^ — 55 

>di«. - WJ 



10 1 - 1JB0 1Q0 — KJ« 

>dlff. - 9.000 _„ ' ;h <" 

.10*- kmjoo WQ (jj-H < _ 10 » 

io*- 100.000 * 

10 i. bam 2. %4. iM.t * n .Jogayjkw 



* r. - '-» > .«. 

ili jLl* *3bi . v^ 1 ^ua "^ti Ji; yfcu^Jt ^uli f ilii-^i "iiil 

10 13 Jl J^3 iJLUl jm i^S iiJJ "V 1 ^ *5^ &Ctf j* :^i"fUiJ! 
. JJ1| ^U11 ^ 5JL13! ^U oU>j ^ p^Ji ijZ* jt 10,000,000.000,000) 

\ ■' . - ' ' "' " .U-^i J*** 130 Jl -i^ i/J^ 
Ojiil $ (1860) (Gostav Fecbrwr) JsV *&*&$ (1834);.(Emost Webber). .#*> 

a^i y o^ y* ji ^^W^%A»ji» .14— *^ ^< V>^< 

'■' 79 



til*. 



Jl ^ U6*~i\ ^UM iJ*-j &j& *J>Jl ,_^U J ^U JJ^j 



^ a>-jj tl/ -ua J > ^>*tt Jmu*m i>u* f u**u-i J* bUi oj* 

■J^» Jl 



J-** 60 j\>>- >i fifaik ■<$ ixU» it-ji- a( J *($f4\ J^JJi ^jl-*) 

ol^*Vl jJ ,y ^Jl S 10 ijiUI JLfijjl ^j^dl J-i^il ^jL-, :^t ^UH 

U^ll U*-jM f I J*#4* iJiil *JU C-J y Ja-j . (1 Jl 100,000 i--^) ku- 

i^Uj pj> ^LJSjaH cblj uV <1 Jl ii.oob',000,000) ^t ,0 io ^^u- ^ 
4a afJJ ;#>i!l ^U u»v *y>*Ji i-Uji i^ifeil ^i^ f f&£jfi ,lriMA 

yb 4U d >* X^l ialtt J&ffif" *>* M* ^' f UI *(^ it 

■ ^ v-? j* *^M Jj ***** *r^ ^ !>* J*-*** - wy *A~ ^ 

,('•-10 wattaAxn 2 ) ^/Mj M "10 v^/> ^ 1^^ 4^ ^>U: . U^JI 
(0,0002 ^/^ ^b aOWK! ^-if iAjJl 'o-U *^ r W>» ^^1 ^^* l«! 

J t aU?l x* Ulw oijj^ ^t uJjliyi u^* ^ lP ^»i -dynes/cm 2 ) 
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DBIL = 10 (tog, W a > 

t (( ,e 'l0 watts /cm 2 } ^ i^JU so^Ji) sxilJ ^^ C ^jU ^^- 

.L09 Jl j* ^% t 10 ^ UpUII^ iWo/Wr ir-i ^yUJl (KjU^! <£jL-, 

tfl 2 1>U- Uxj Jl O^wJ 1 Jl 100 i£,U- <~Jl c-SK ^ : JUL1 J^ J*i 

.2 y» ^Ij 100= 2 10 

DBSPL « 20 (Log ]a P ) 

&pi\ 1** &*»* ois^i : m j** > .(o^>i i^.yi) iijUii >i >. 

1 00,000 oj^l OjS^-i {20 <*ynes /cm 2 ) ^_^l JU^JI ^ #,b 20 ^* *-U *IJJ 

20 dyne* /cm" 100,000 

00002 dynes /cm 2 1 

IjU. t*Jj ^yuJl (MjUjUl d>£~-i *1 JJ 100,000 ^ft vji & *■& 

^Ujj w^ 6! i^y i tt~*)t ii- j^jk- . (^ jU* Vi *** ^^[> 5 J 

. Jw^ 100 y> fc I* Up 'Mj'M &&-* 100 ~ 5 x 20 ot U> (20) -* v-Jl 

*&**^ |&u .i* £ ^-e« fij ^ j* tog* -^ at /A 
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.^y— *« ijs^» ao o^t u* J ^**fl ^-i* i^-* £ju**- *4J.u* 

60 dB SPL = 20 x (X = Log lo P ) 

j\i*\ i**>"i(i ji 1,006 > v-ji ojB; ol wJ?^ i3 = ^jU^w it u> 

hk* & i j* 1,000 h _^f VWl toUll ^ ^^ Ju**)i o^ dUXj 

. «j Jul j5 : *Uu- cjI^i j J 



Gj ll JU-=i 



. . 04)002 tfyrws. /op 2 

x ' 

1,000 



0,2000 dynes /cm 2 






dB = 20 <Ufl of 4he ratio) 
OdB = 20 x 
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(<* 



6JJ. 



r >l 4kb)t> WjU ^yi» a^ J^^jL- £ >i at ^ li*, J^j 






IftI 



r>j«i (Mt .pay x 20) j^ai 



9 
2 
1 
4 



- ■-» 



dB(ZQXlog 

flOdBSPL 

«Adfl9PL 

»cf»3Pt 

OdBSPt 



i.ij^Vi jttfifyiJt ***** cUyU <~*,s ubJ jj* : djj*-i r^ 



:*ym 



AU8ouadw^tMllafewfeetof1he]i»tv^^C^ :U,J,, *■** f^ ****** **"* ^* *^!>**^ 1 ^^ 



ode 

20 dB 
30 dB 
33dB 
4SdB 
vSO'dB 

>a.dB 

WOdB 

120 dB 
13Ddfi- 



Rmtlinjol l«*w» - 



~ ^1 JIjijI -M* 




KetldeoliAUtma M Dl$ht 
Tyjw'wrilw— 
CoovBTMffon 
Shouting. nnaLQfl 
AppTaidring ^ubway (rain, « 
people on vmtio$ plaUrtm 
Jel flirpime, fox mm oa prtw 
Amjiliilwt rock muiic#tff*reH 
^mfuDy.lOod soufd 
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Intensity and Loudness V l J$h*j s-^ 1 

i^y J* -aA^ji iJ#jfS'f#0t u* wjdtf tgMi J**aJi ji uiit 

iUy a»jd» u« JU-V ^ (£ il^ >l>l SAfcJt Jjp- g|U)l ^l ^L-p- Jit 
•jlf^i oLUJI v Ikr-dL)i ; j ii-J^Jl S>L*)|I M-&e ^LJ>1 £*_JI jl^ 

•%-» (3-17) J£$H J^ .^UAI Jjl^l ^.y U*-j j* «j>n» j 

.iUafc tsjlddyj ijjLi* *jL#>- 




4og toa u 



Vttl ^ ^lj>Jl ^W U*** Mjdi 



■Ur» »#90 



(Fteteh* & Oj-^j _r^ LfkJ! o>-*li ^^ gU&l «-~-L. i-jk* :3.17 J5Li3l 
-ti 3 ^ J* i> J^ k** - C >* J1 t^ 1 ***"• ^ •**** ^ 



S4 



Jtii i-»w 5.U i'if £M> . tUU ,>UJ.I £*J| <^, ^i J^L| j^ 
Ji JUJV1 pJL jL^ at ULi ^J) ^ . ^ J^ j Ul^Vl s^ill _ 
iy UiJI^^ ^t (jiy» 60CJO - 1000) ^^Jl olwyJl JL*-Y p^. 

^U* ^ oUjLd! <0* fii^j .?.**. UJi, Lull £4#^jf l^bfc ^Jt aii* 

*r* «j^ tb ♦ £*->' jLa*l Sj*** :U*~**> £**-" »>rb tPW (**•**" 
J >*!l Ju ,iUi,w» £>lit jJLH ^J\ l^u U ^^S a* jUl £*J| 

%** > SA* £j* (#% W-1 J&^ d ^ W-l ^ ^-JI ^U jl^ 

.igUl ^-Jl iiL^t ^--> jU^Nl <jU ^ i*ai^-il 

20 SiUl oli jjy* 1000 iwu j*. olM^I <ilS ^ i^L-L. Sjl*** 20 u^S 
**« ^ ofoa^Jl otf J ^Uu Xjl^ 70 0>ii i»>- g+Z wtUo$> - Jr-J* 
Jtfe-I ilU ii^ai ijl^LI olyi-* <jj . J^a> 70 U-tJl o!i j*>* 10Q0 

<***■ <> tfj**a*i ot^Ji <j up) lilt, iJ^jH ^ uijJi c^Mjji oh^ 

iJGU u* ^ tj&\ ^-U u^ ^*-j ic^JI a«> ^U ^ JJ-I £> ju 
j;^ 1000 UwjS $*x iji^ 4Sj\4>. J j^yi j^Ji ^jt^ ^^. tl o^Jii H 

£>^ ^U- <J^) O^JI ii> (jjy,) Mjili 

jL^a ^Uu <6yii) 
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Veoclty of Sound Through "Jfcji-l »Wil J &j*d\ 2*^* 
Space 

&,**& j$ **?* J***- *>*K» *os~ M\ J fcr-Ji *j# tf'tejA 

b*j* ,>*-* M^il J *i>aiV «>- $&-$$&$ J SW*«W-£W Ji o-vjK 

:^f .v^l J IjX. 344 
:j( .v^ 1 J £••** 1130 

.4*UI J }U 758 

^ ;jj&~* a^Jiy . jtn **j- J ay? *»^j j*u3* j—^i *^ oV wfli 

o^j^l^ .irjll jUtfl V,-j **<£j4 l 4** **j« us -W^ 1 pi* i-j^t 

3y ^ W*^ ^«l J^ ^ 4#* ^j- ^^ vM *>l J -jsiU 

.(3.S J&UI «*lj> .«yk» <jtt <i>*f jl *** *>• ^J*+l W 
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Wave Length - - i>-^i<J> 

. iS>j &-^ oUiJ c-ljU> oU r Jl^l (3.18) 



1 



1 . 



t 

< 




Tine 



0*$ 
.ia,jJl j* -4JS 5jj4 I4U2; ^jl *LAl ^» (X> **■>' J> :3-« JSLUI 

i>.^l jU^il ifi^j i^i>li My i^L-l OJUU J* i^ll J^ Xtfiw 

^ iJ^-JI oUjll ol btj J^i . JiUl J^.jJL ^Vl f Ul J,Ui jL*j 
^51 <*^ jilj— II J _rixjj t Jllpl j UjLiil ^ysf V^ ^Uil k^| ^ 

K7 



V = C / F »j*\ I «^Jl = b?£\ J> 
4^ J^Ut 4^ h?j* J> Jp JJbfc ay j> o^» U^v- t JfcU J~" ^ . 

c*j+ 44i, <.r> jl .%J[L1 isXX *Aj+H\ ^ J **->l ( JjkJJc 

J> il^-j . j3y» 100 Jl^- &AJt\ ^/Jl 0^r*» .t^-j C^S Jl Ul » 200 

t.u ^ iit>l x* 3^U J> 0^ \& frja-l Jftti ^ J*jM c>* j i^jll 

.^.jU ^ ouji a-*; j> > js jajt T Lj& ^^ ^ 4<juii 



^ 200 

11' 3" jt l>* 3.4 = v^l ^ !>* 344 = *>-ji\ J> 



A* 10<> 

iujl ji^^-jii ."i^Bi^jii j^g^a-- lr ;^. ( ^ 2soo ^ i-y yw* 

■ ■ - ' * -\(oliJi 7 j 5 0y) W 1 - 



. \jU^m 14- = *Jt3l J \r*^~- 34.000 = i>-^l J> 



j;^* 2500 

*U^I ^jbt 4i^ial» oUjll Jl>f^ ,<JUI cjIm/JI c-b cV>Vl b& 

/jrf j* J? ifjjk & fai* Jt Jri fi 



HR 



o^. j*«c> via* j,j^ \t&£ ^Jl Ua>jy J^Ull ^Lui>l if-jj, ^^1 J^kJl 

^>^ . JyB lib ^ j*M**j Kt>jJ>x SjjU <i> J ol^Vi t OU-Vl 
fe *vM l £■ J^-Jy jU*M J>» %WI ^U->1 J>t| Uw^l ol^>Jt 

. J,> iiu ^ m^ yi ouyi ^ ^ ^ 
FJesonance ^ 

M=*t— *«fl J—" j- l»>^ ot j; V-u v^yi l^ l* o*ci* ^^^i 

^«W» ^ «^i* -i 5^-ij $6 ^ ^ji i-^> v JX- ^JJi «jdi ^^w 

w u-byj ,ji( s# *& ^i .i-ji ji la jaw «^i ijuj .f^j^j^u 
^ ob %^*su yftiJi ^ «^i ^5^ ji v^rf'A^jSri ^w-r 
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»x* 0*^-^ <$3 * <*!>-• *•*?*) M j* tf^ *^M^ J*" W^ **->rj% 5JT JUaJ | 
^jLm »ji ji^»^ jt >*tf U** (jtoC «*-, J^s lj^ f*j*ffl OU i iy^l 

;^iil SUjil-JjJ ^ . tf ytf ii?i J**- j( ix* J**f *r"M j% J £f*H 'is* 
c^oit 015 o\ a*. UtUi. i^xx* 6Ujll> fc yJ ot£. j .i/X* O^aJU ^j^ii 

UliJJ ijfctil U^jll -i^Ull t^jU C^a. i^ £ t O^*il *w fX* y± 

j^H «^xx, Ux* JJU* *UJ»U* Lij LU* x& o^- M>>Jt *x- ii^*jj.i 

. yi c,uu> itut nj i>^yVij *su>i %i3ij i>yi ^ u 4 .^isuj *u^i 

,ijii & ^ o^ ..y>» &'$#*}£$ (*— ■*) ^M* ^ u 

. +\£\ ^>J- v^' Wj* ^biyii «ijjt~-* oi^y J*> ^_^4 ^j-a1 *W*^- ( 
^-^- . l^L^b Uj-yll S34^-V* p-wil J^ j^t J^U ^y LAI IJ> ^ t^O 

^y > J^U "j, ^t Oj^JJ i-j*50l SjOXJl ul ^ -f *jB t>j .j^l jt i^^it 
*lj_, *1>1 5iJi1 ^t-*Jt J^ life") ^^ t? £*** ^ 1 >^* :J1 J^^*^ i^ 1 ^ 1 
V^^ S'^Ih ^ iy i^bJ.1 olw^ >*i i>^ > J^" J0 1 

90 



jsut ai . iUjL* ^>lU ii*vi jy^i^ ^i^. *jjA»^sy u^jUSi j^b a>i 

.*l>l ^ v* U- ^ *">* ^ 
viVl sUllj ^^Jl ^^41 $#J *li, <;V r *£lU J** ^ <jU^ 4U^ 

Oy^l %« J> ^1-i twjJVl J> J* «iJU3 JU^y 4 i^ £*»>% ^.jjVl J*M* 

J*. d*fcSt &&+ yfy . w^Vi J> ouut iy J Vjs fll» tt* Ju J ^UVi 
fx® ■>* Jl m*A jj^ i^l ^ Vjtt go *>* ^ 0** * -^ W 

G j cAiU^j^ .iUjJl cl Mj rfl •**.* J££. fl&Jf J> (3.1$ J&UI Ojii 
;pfcjl «>3I cftW* w~*e -^Vl wyh ^ <*>> oU*U« w-*U v>» 

j... -.,. V4 WAVE RESONATOR 




Given tube 6" lonj 

opeo at one end , . . ., . 

f m S. (constant velocity) **« V .— « 

4*1 (length of tube) 

r. ASA _ HE . 565 Hl *** J> 6- « 

4*1/2 ft 2 565 Hz 



3f ■ 1695 Hz 
5f - 2825 Hx 

^jU olw^ j^Vl ^J>ii ^ jU*j *J> £. £>u-» ^j-jI oj-- :3.19 JCii 
>Vl ^1 »j-Jl i-^ J> <flL- . (j-L-M ^jJl •**> oU*U- 

, W^jl jl (Jj** Olj* AJjl 
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^V &* J *">- J* j* $ «^ - Ab y^ J* ^j" ^y >^-" 

* ^jl tiki J* j*jy.Nl J* i«J>» oUU>1 ,y J#-ciU*, J>5 Sal - J^ 

jij»1 ^ J>i i^ii ^ t3lk J* yi r 4-i^^. 41 /«(.> tf^i j^ ; Jid.1 
Acoustics and speech f*#1j vu-Ji oU^tll 

j^iii j>aii..v>^ 1 <M> W >urf ^ tt>>« ^ r ^i %**f J^; 



- K 
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Brfadc, A. HL, Jtam& 5tr*&£&. and Ihvuinny. Anc*UjJ 

■talk. Gafdtw Cily, N. Y.; GovbWsy. 1<*60. 
Deuces p , snd Pintoa £♦♦ Tfc* Spcwr-h Chatn n«m- 

(■kltflpdL P.; EJtmenl* oi AcQirtltc Vhunciin. Chi- 
^*> Univortily of tfi+rago Prcii. I'jfij. 

ftenx, ). H_, and Divj^ £. t. Jr, Mem* WofW oj 
Awmd. G ihtn City, M V. Doublnhy. 19541 

S*q>Jvru. R> W + B-. tnd batr. A_ E„ Ar.tij&itt ©nd 
Vft*v6*niiJ Phyiin. Nr%* Yo* Si Martia'i Prra, 

V&n RcrfOlfk* W # A. Pierce. J. R.. arvj D«inI & E,. fr_ 
Wow* OAd tn* fiif. A/Kh<jr Bi*4j. CArdtn.Ciiy. 



Wow!. A, ^^uPi^i Mt*y Yovt: Dorar Puhtirarki v 
Clae*k: flef*r»n£#*: 

n*f«JlCr- H.. *r*I MuDUfl, W. A-. k.uiJfwaa. ta Dtffi- 

niiinn. Mubi.hr-rnK'flX and Calculation* / A#ieM 

5nc + A^;v. Hm.xt-ioa 

Fnurirf . | H | . Thwic AnoJyf initt def h Cnufvur. 
T ^rii:F-JW«l. W2£ 
RayfcW. | t W. S. t Tnw*yo/$oi,ff<f >^*w Yoffc Dutiir 

PuhJiranoftt. l*fcC Firal puhlicbwl t>> MatfniLhn in 

tan dot). UDTL 
SfrWtt. S. S, Volkreann, J., antf Nfcwftian. £ (L. A 

^id^bimdc Piltb- |. ACvmt Sac, Am. 6 t l!H7, JK5- 
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^yj\ oi^Uu.1 j ii»>xiii ,^-i^ oi^Vl <£wu-* -u*'^ y^ </*:! 

Chap.lX. by-Lewis Carrol (Charles Lutwldge Dodgson 

^dj wW ^w^' y *^ J ^^ **-y y?* 1 k*to ^ r 1 ^ 1 °-^ 

oUS JLjay fyU*5 iS-b-^rj i>x» *Jj> J Ml f^KJS J-M ^U^- tf,.x* 

v^^iij ffr Ji ^^^Ji J>lU ^>> > ji-M j* s^iU jftJSsli ,>** •>** 
u>. <^& of v« ^k **-*»*> f**& ^ ^ o^ fc** ,J^ U3 * 

*L*t il^ f «5W3l 
^ ^^1 Ml ,y >* ^1 Jl i^u^ ^» M U >*» > 

^ r **ki ji-M Jh* oU>di <>* J,** ik«i a^ u;i ,s*>trf t*r~ 
^ ,^i >* o> ub . ( ^-J! Ut^j *f** f* &* &* tf 8 ^'^ 
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oU, bay- ^ ,w/>u*ji d^£ j_* ^iJi ^m ^i j^ub 

ilr J fX\ j*j Z£X\ i>Ul iiyj.1 p ^^fl Jftf* *!. Jl*-i! US ^ 

if^ill i>U> 4j(>!i itfl U^J UuUJl viUUl ^iUS^I JjUw J 
otjU : ol^U-1 a* ^j . L *^ J^il *_i fKAi ;♦£ Uou- fcWI jj> 

*L^I ^xJl ^j^ij lf *£M ^[j^Nf vMajsill - **r^' j*UiU :^UJi 

yi ubai oijiJi ^^.j f ^s3t iii y j a,.*— di i>Uj>i iJjdi yi., 
.*i i^— £pl j Cr uu ^uu ^i ^-j . f 5wa. jij^i ii-1%^1 j 

1 

^r*^ ■ ♦*•** **r** <y>^ ^'y &* >* f^il ^l-i-^J <>* *Jj1I oj 

&% *f>*tf{j iftji dbuij *oljw, i.c^ash fcl iuii ^i*> ^l 

$ uk±s ,-^wxJi oUaJi v^i W-i ^ ^Ji S-UaJi oUU>i iw; 

i»Lijl J^Lj (4.1) JJLJI ^ .^^1 jL^i IfcU >_, iUiS U^JI 
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■.^* 








Jl&tf 




Oljew 






*■ *J* 




otf>1 


-> 


i^-H 


^ 




-» 


O^aJl 




y^at 








y* 




*i>i v> 






1 














1 





Neuro Physiology of Speech w*ii ^i ^i 

oUJi >ujj /^fc M£ J 4i- sjUi a-^iJi -jU^> £i.a& ^^i 

^r^ J-*> '*t-> i&A £Uf L. ^*Jl fltJl J^L* J^>l j i^aiJl 
iJj-rfl! SjLi^lS t ajUil fUoJl jat. Uxpj t'ifcJU £Ulll ^ iu^U-l 
U-u* LA>! Jjlj^iLii ^Ua> .jU j>-i J* jtlil ^A* i»U^ i^UU^ t^AS* 

i^oij> i^u S^t j* ^nJi jU4i ^ .u .^ j»ii <^i; oUVi .J* 

. ^dl gjfelj , gU0 ^ wi!> j*j (CNSI ^>! ^1 il^l (I) 
<2udl v UpVI ^ joJ-Vi 1i* -i)b.> {PNS> ^yWl ^w^Ji jl^l (^) 
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«5*»uii tw'Uu-Vi 



'{Ui)» 



CRANIAL 
HERVES 



PCfllPH£ftAL 
HEHVOUS ^ 
SYSTEM 



tf j*ji ^i M* 



SPtRAt 
NERVES 



£^\ *U3 w*Wl 




IRAIH 



SPINAL 
CORD 



^>j^ 



CENT* At.' 
NERVOUS 
SYSTEM 



4^\ ^i 3144.1 



oL^tJI Jaii ^jjj (efferent s^L* cA**-**) *£j>- ^UttfrVi ^^i 
oU^xJI ^., .hyM ^ Jjf &4J&1. ,j^\ jl*M ,y «-**)! 
Jl i^Uh ^\ Jyl j* oUjUl Jfc ptfj (J^ oU^op-) v-^ ^Vl 

r> * ,^4ji J^pI *>i j^ Ux* t JLii ^ J«i l^jjjli l ^\ 31^1 

OUU ui-iUI us^UI &%** J} ij-^wJI "oU^J Ji^ s^Ult oU >r -**ll 

j^J» j* £UaJ) Jl ikaJjui. jLi^jj^iii aL k v-^t cumuli jn, ^ssj 

<.Ui j^Jrlj ^j£ll gfed! J 4-^iJt JU^J-l obU. 5j . ^jiyi oty^l 

iaUVt V5C ij-!>u SLi g *CLl> a^ LWl £udl fi r LjU UJb ^11 
oU* -Lj ^ *^i j^iilj .(SjiUji jT frjjt ififjt %^)0^s ^4 If, 

•>*=:-'> ^tsUi^I ,±U> ^ L$ «fe^l iJJLl *Jj j_* ^jjWI ,-v*Jl J^jdl 
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, ^i y* gun as fy f *ai ^ix^i ^ 



. *■ 



The Brain 



*UjJl 



4,/^-iji gfiUn u* j ^ijji -'ifj^ii gun ^w. ^ g*j* ^ 

4^^! *L*II >Vl g^t^^i^^n J 1 'ijSW fJ* Uj*> OL** 
*Lw*Jl kill j^ Ji-Jl £UaJt jJl*. ^ fe t 4-.a^U5i i-^*Ji j£ii^ 

jUM ^i*- ^ <i > u J t £Urtl ^fc* a^V Lit*- l>* <3.4> J&UI ^ 

<^l l£ULl pU*J ^ (ju-A* ^ wiibj *UJJU gUli S^li ,^-3 io!iijL*i *i%' 
i«^J\ L*^t iijfrj J* dVl t»UM jS>. .bjtiLI A.,^Ji .tjj-l V^ ^i)>' 




. -'■'"-■ * - v ' ■ " ■■ ' ^jrfjfo; 

i. 98 . 



The Neuron 

<s-**M & fcb uih if& 4 iiL* Sf*>ij vis^st «i%-**ji j^u 

^ JU^ii -d-UJ iJ^j <^ldl jl^l J* _ fj jfc, ;<^fc, (i^jjji, *V 

. .o^yJ^iU Jb4 (4.4) JSLDl Ji* 



UW -^ . . .<w4U-a* .^y^ ^ 




DENDRITE* 



(^UJI jjfcj, oky-ill 



* * 



L , , , . 

oU^OJt J"*-^ 0* 0>-^Jt j^- VjU ^ '^ajf iUJf ^j-A 

^i ^ j,Vt *fo *M >-£ jj*U J> > a-^-i^-J* ^ ^fid 

,m>J! Jt>U. ^ ^*Jt r UiJl J*b ;xi!l >y 
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SEssl" ~ 




iu 






.(A) oil * 



x* c^e ^m ^ui ^ 01 .o^w«ii iu^j" j*#M , / -*«» jW 1 

u*. Sjwd &*U u^ 1 ^' v^* 2 ^' f 

<^* .u*H W* $# .(Na + ) fJii >*JI ouijife ^ /JAfMjit 

..Lull jfe* J if (*!& *ttj& j& .<^i 

60-50 ^ ^jljS !,>& V 1 - ^*** -M-* ^j* ^ - *-y *** tJJ 

.o^w^ ^M &.A& %**& Jl M^ (Uy 1/1000) i*iy g* 



1(X) 



Wl .LJJJI £-*_ h^*mJI ^JUi J &&y\ if* ijBJIl £fJ Uxpj 

4 iJl5 0,571000 Ji^w t iWJJt OUl gij iO^^uJI i>U*" (K + ) fj*~ti>Jt oUlgl 
US U a \jS .>* gjfatj A^Ji ^* <^\J^ ^U5I jj*ll ^ i^5 g+£ 
i^U^i 4-Sy" d^t*!l V^ fy&& &&>y «** -**U -J%* J* SO Ji 30 

J* .^aJl ^ J> > ^ SjL'l ^ ^ 4*yi s>i J C>fr ^fli 

.jUS>)i OJci-i \SX LJU ILL* (4.6) J5^Jt 



1 



Wjl<j 



AT REST 

MITERrOR NEGATIVE 
CHARGE (COMPARED 
TO EXTERIOR) 



<£*fcy Afct 



AT MOMENT OF FIRING 




INTERIOR POSITIVE 
CHARGE {COMPARES 
TO EXTERIOR) 



■%*J- J*Uft 



£■> 



kM* 



AFTER FIRING 



INTEHIOR RE$TOR60 
TO NEGATIVE CHARGE 
{COMPARED TO EXTERIOR) 



iJUi ***J J^jji 



44 £ 



£•*-> 



tjU- 






s^u 



.(4.7) J£UI >I . ^*aJI iL^i ^a V>** *>» <> 
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%., 



«"* 



(1) J*?* "** . f 






J* >*«*» JM-* J> > ***** W J* W J** ^1 4P>Ji A^J 
120 «-^ L** UJ t6LJ>l ^ j u**a* ^1 ^ *A>A* 20 ^yjl 

^IMl >U j^j ^ ^J! jaJi ^J fclj ^^ ^i j,Uy . v^i j (>. 

W 1 rf*^ U^Vl L**£* >J . 0tJ)fl j ^aJi J^l ffatJte^ 

> <^ jy 1 J* &*** ^& . mUjJi 5iU.ii H ^*ji ji^i-i r ui[ ^ 

J*U; ^ yUfli ^yyj &rfu*#fS Jl ^ ^ J2JI ^ 

5>^« j^;>ji j*, ^jji ^j*i «y^ yujai ^i*j.i ^ ,yj *.**** 



(02 






synapses ^wttJl ^iLLt^i j,U; 





> *.' 






\l i^-Jl sy*UsM bXX> j+^*& £j\ U*p J4^J jt £C at Ir^f v'W 
H iih* iU,ty -^ J»Ul ^k o^O • ^r^' j^r' 4 M* 11 ^JjU -r--i 
Mk *?P ^» J^Jr' <y J* J%^ *j£i ^JM ^ U j^- 

U*i .*— ^-' j* 41m ja il' .* i>_U« Sal* ^ji *_«*aJI ,^£1 .y^i\ tf> J^™* 
L*Ui~. 4^-*!* ^ 30,000 Jt^ ^ i-ijjll .J*— Ji <-*a*Jl p* tJ&l J*-< 
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*A* tfttjtftp j=-^ tf ^ ifl >j*l ^i s&y\ »/n 

■ iJVtJi J ly. 1,000 ^ ^ (J^JW ^^ i^^^U 4^1 U**l ^ 



Central Nervous System f *flU .$£J.\ ^^Ji 3^1 ^ 
Control of Speaking 

d.jfk ^11 ****** ^*JJi <** 0* u*-^ 4? f ^ <y L i*M > 

i**»J.l ^UaJl . jfcUi ^ J^ Sj-S cU^U* Jp UW l^i tfy&k fS^Z 
4**U* £UUt yUa, UX* 4i\j^,j»jx^ *jj^ll ^* . f*£Sl ji-W*t. *Udi 
U^-pw i^iVl j>Je ^^ _ i-jfe cSL. ^* «jil ^Uj Uxp jt t*A~>* i»JU* jl 
Cemral Vaecu- ^fcto-<£><o <ioU-) <^^ ^ jl <5j*s" *Wj M*& V*- f}*"^ 1 
^tt «wU^' t£j*U* J^**J5 t^-> - Ul* iyJ oU>k^1 ^i* (lar acekiert 

^ *>~ r&* j-iH* {-uiii ^u; jt U* Vi c^i ^ ^j*v 
f-jU *-»^ ii>- -^Vr^uii'u^- ^^ i^ *i-JC^-^ ^Vty^-i 
iu 4^-* •& ^1 £uaii o^s J Ub* <&« jj> jiiXj .am-i^-Ij j^ 

fUj ^oUl JU^V! c l^ ui^Sl ^ l_i w-> cJ, Jl'^J 

yU Otf i>M ifej- '^^ ibU ,>. <186T f-U- *Pou< Broca-lS"^ J# &U$\ 
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> ji^ji j» ;Ji\ frjiy f-s # <u#\ ^uVi ^i ui-* #*£-*#* 



</-*■ tp-aj 



AREA 




,AR6* 






Ji-UJij Kjjtj-*-ij vMfi J^-^ *-*/ Jl ^M-i *l>jji 
U **£>'-*' £-*V y^* u** **yl» ">* J-h >Mj 

.<♦**, j^l jljrfl j ij^y j| <wu- V* ^>f/% 



«Car1 viUj-i ckjtf *u ^1874 f l* *&)> £& ^^^ Clia ^ ^j 
4 J* gfetf Jl <tffl Jk *i-~ *f*J4 4*W j, iigbjil g-v+M -***■* U* 
^aM ^Ui J5 ^ r ^S3i J f&t-dlj >--U ^ ^Vi £UjJI ^»; ul 

*ls^ ttkx <jy* g^jj jj-Oi ^i at ^ f*j>\ j** - ^-l*jj ,j*aij 

c^UJI jlx^l iu iA*53l ^ ^fe» Uj* c/5lU-l ^i~ j l*=JI>i j£x jJ! 
^ t-i ,>-*% f^fill £* iJjjJl! o;***Jl Jy^d &0h --*>! v-**Ji 

.^^-iVJ ^UVi gju*li iJ^'JJl - UiU 



105 



ifJtSJf yUi?ll! gjjfr f S uo- WjJ" Cr* **J*J u^ ^ r * '^-^ 
i^UoJl *jl$\ J f ^£U J Ull jifLil m£ Jbji^ ^ (PenfiekJ) aLc, 
j^oJl £_JU 015 1^ , L»tf, Ufc£ l*^L-i U v^« . J***-* J^ ^ J* 
Ji-i^ J^*j ^*j * -Lamar fV*erts* ^joj ^Vj -iLfc* ^L* iW/" v*****^ 

mil ^^ii iUjc-i <M% >j5M , SJ * <j g**fl M? V** ,y %^' 

^IGI w>LJJL jl i-^U Ljjmiij i-*~. &a\js» fcUJ j*j i jkfl iW>- 
jfL . ^Jj.1 «Ui)i j^» \*J*>j igji xif ^* tflijt. £** Jj^J! ^ ij^u# 

ijBi'js-ji V£>' iu^yi ~ ^u-as s^utt .uwu s^ (4.19 a) js^ji 
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. f *S3! "kU ju. CH ^** ^ ,>Udi ^UJI ^iuJJ s,_^ : 4.10 A Jfcftll 




.28 ^ 27, 28 iUJl j SjJU C*hyf£S\ g^» (fttfl!"^ »>Ul1 

. 24 ^ 23 iUJl *>*[ J^jU- ^ (Anarth&a) iiiiil J* 'fi|>»*4 [Hj 
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gfc* . ^1 J-iHj ^A* ^ OK W* U*ft jl tt* <$Ufc >*j >lfcjrj 

^ ^i ^i > At u* c>Ji u* jUj j* «# d^Qii ^ * u 

C-^ MM CWjlS oLL^^T J*lS cJlS J* <U* jjJ^>ki Orf Jl 




*Ut&- <lia^« 



j-a j* s/-Vi ,j-ai ^dU/,> j+i, .jti&j J^Mftt •tf>u«>>b i^Wiri- 
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^a^UI £UiJI !>li ^ J^UiH tfJuy* jUJll .^i)lj .^t ^UVl ^i 

xgjify <~j-i jai >u j f>J *u» yi^ t^Ls*-^, *^uj^ ij^ijjj 

^ j-tx j*I .iUije f ^s3i u** J 4u*U.i *i>* «# i^si ji *»u>u> 

UaLu^ c*U^Ul jaJ *L> 0& A J«d J* iy-Vl yJrS *lj*-( ^W iUij 

* 

i^j-t j*iULi ,>-- au*3 gUJii ,^i* it ^ «=' ,>• f*j" J* 

jutii ;ya ji?u* ^ 4A >** u*- .^M ni^it ^ j»-1j ^ 4 qA 
"^fm. & . <nJi\ i%- ^' ii*5« > J &#&. &* <**>' d*-- \ 

i^. W, i> ^ gWSB ' </M - #P¥ >!l ii!^ J ***** 

£4*4 j>. b*- dui ois jjJ .u>. £& iiu 4W» &J' *M &~ 

iil> j^ *J>y UK? . • V****'^ > JJf 51 >^ i ^- i ^- ! •/** 

' .yJJUi/ji: 
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SUPERIO 

«P€ECM COft 

^tSv.ppUm<sn* 







SPtECH CWIEJC 

(Broca) 






■*■( 



<^>i) yri-*'v** iULH s*w^9*^ '^kfi* f ^ 1 j^k 



r^Ji ^fe ^U-i ckJf-Ji J*-** r^ 1 ^ ^' $** - 



,^ J& u ffd Jii >f 4>5jf> dy «4iU4 iyiuU *£k~* ^J* .#^rW 
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j >uit *u ^ «k,j* <yiy ^ t w> jw, ^ $ jjuyt ^j ^ 

0* i-Uy £**> U**. <4Ji ^ U^S^Ub vufcVi *£ &p S4*-!j £il^> yS| 

gife *#** s^ *&4 f* 31 ^ ^^ oUajI /%yMu*H *>^tf 

***** cjju tf ^a. ^aVji^ii y» ^ tjtfffrb tf i*j~ -wj ' 

4^Vl "f-SJ* U**li ^Ui i^Jl. J^. yj| cAjjft Jl^j/ .SJtfl ^ ^L^l 

tf'ir* Je>. Sl.wjJJ o^ V*&» Ji%P h^)tfb cpylt aJfcj> *Cji 

. r *ai u^ ^*ai ^ jwji *_f4 '^/"uysj ^ 

i^Ujh Jl ^oJl yUJi OU^JI Jfc^. .u^lj i^. iJ^i ^ a^l ,j jL^i 



ill 



uy^jVtj «ty ^ %*> ^ ^-Vj .^Mi-u^ j* **}JVj <o&)u f U4i f fm0^ 

iJU-1 cJfc ^ i^sld ^ J* f ^J! Ji* Ljl*> .i>*iU ^^i ^ ^M^ 
J* s>jjdl i^tf & aJ/fl ^tf-1 Jjjyl .LiVl v-J cJtf <^> i-u JaJ 

■J _■ w - J ™ ■ 

^-Rasmussan. u^jljj -Wfld%. Wj J*.fj4»j-iJU.JM jl^-l jl ^iyja 

<i.UJi Ut-s iit^ jj# l<«5 ,> «sSjii «l»Jii Sjii Jl Jl»fcj jfcj JU j»»: >> 
Sjii> iikli w* ,>. jJ»^ij .-J*Vi £_W»M £i»- ,>* s^jUJI LS>l j_*J! 

U+ ^ o*J*ll JL» ^>l *,*« 4ft J*-* Jl oUJI (iS>l J-UaSI 

uwi^ iusj(^£9i) *H|fi ju*Vii^ ^ ^ ^^z. ^i a*ui >Vi gun 

5^Li jt ij&jru&k l**J> \^ r tfJJ Uii J*j3 i^tUoJI JJuJJ i>-l 
jt t J*tS3f J<r ^l JjST . (ParWrwc* DiS&ase) j^iSjU *1i J ^Uj* (^ c^UJt 
C« ,>• tiilil S_,05i ^ji— ^ Jt» U2p 3U1 i^^a Ji hjj^mS^I J^»j -J* 
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!j * - - ' I 



y** iJU 0^ Uto| _. iU>U J* iJLJ^I ^r>U5\j> JU^i j J* t¥ ^i iJJl 

- £*il ^ V l>U<f>{ Uj&' pi ^ 4*>t SJUnjj J^ldl ^ 

fjr^H ***** *■*!** trtl .-^ *4*-b gW mJ** gM 4 £?*"^ O* *-V* 
Vlj^ «John.Eeci«8» ^^JSI u^r ft Jij .ii&JS\ Lii*U otfjaU fj&j ^*>!l 

j ^j cTiUuJl >^ . £1 <y U^JI ^IjVl 5>j J*li7j ixUjj t ^l j 

,M\ j™, > ^ ytfrJpQ iS^M r^ 1 Jl M* ^ r** *** M 
^Ul fi ay . ^Ul J ^Ul ^t jl UT £1 j, ioUh ^>l oUJl 4»^ 

j* *oliJl oU*4J -U*ll jiJdl vr-^i 1/ *=*W fr ^t* *•** jjl*=± N,y3J 

jsfcr 4Ut f *$1 j! U£Jl jj at oU^ ^ fcw, . £.1 jj «U?l ^*« 
6jii^ «-/La*Vl ^l> £p * ^l \s\j ^ JUU ^ l^ £L1 ^ JpYi £UU» 
JJ* ^U-l'Lt; (|f J Jitfj J*ufc iapUJl oxaJIj *$tyr*j& Of J* 

Spoonerisms Evidence for yjtfi i»J»>cJi JJ* iV^jJ! 
Preplanning 

. - - - - ^ 

<- >j| ^u)i wi^iiii <.v^ J>f j^ ^j 4 o>ii ii» ^u ^ dj^i^i 

Jji«* «you have missed my history lectures. ; Jy ^ L>^»* t^i^U^ 
^j'^ *->^*i Ji-^t 3 ^*> **you have htssed my mystefy lectures* '-Jjr* 



, tJrfV^^^j* oj>1 ^l r Jjjj riy^t 



* 



x ■> 
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JjjU o\ * Work- is the curse of drintong c4ass* (1> :*\y<* J£jj i^yj-Jli _, 

/Xj ;f *a >*^i <v- U ,^ ^ ^*-W Jl 3UJII *lfc*V* ^ ^>! 

-Victoria jZajJ Ujjgi ^^ 4J>* V^ *IW4 J* ili.1 <4.t) JjJ^i 



■*£Jl 



** Sagmvntal Error* fci 



-«,-!! : ,.j.JM, 



£<ra* 






<4j>^Jl) wJaJi". 



Perseveration 



. * II s ■ it .t B **W* 
_^ny-in <£ *U*>-1 (Spoonerisms) 

t *_4ii( * Vo*41 erf or* 
4 7, • Ratfersate 

*>' " U »* i N _ : 

Split Or rt>0*£<$ 



si, 






* ■ . 



A reading I kat 

Putfetf alanvum 

At th* (Wjpnr*Afl T>t Jh* turn 



Putted & fwm I ru m 

At W £**nrtfTtg Of I** ijur 









Fu the- pool 



Firto rnee Wn<5 l 



The optima) number 
let cream \ 

Speech pr eduction 



The mopt»mal number 

C*vys*r»thcmum p &f>ts 
Poach adduction 
GlnmaQe da tno 



:f. 



f * AV^ 



?:: : v 



(jutji ^Uyrp i#JJl i>Ji l*i^it -$\ iXu^d\ i^^vtll ^kiM 



Ofiokhigfeit>c<)urg^o*wortdr>g class :^"5x (1) 
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>* *>*? *£ oV.Hb ijUy ^J'J <*iJ> i».U! jf «)i^ _**fj Lit 

«~£ ^1 Ujljdl ;a^ iwdl .**y>'£U;jt ^( o>^ sliced the knife with the staai* 
eU^-Vl »^*.^ *«slami» #y ^\<^M^ji i^ull iL^-l J «knife» J* *£ at 
OUJI ^ J^S JukicJl J^V ^ f *£Jl ;iJL*j J Ua* i«^p ^Ul Jl 

Respiration ■ ^-,1 

«odmc»tkm- 0* MnMM lor «pewn Muhd. 

^1 * <UiAc? 6t f ^S3! U^>i;^^ll JISL^I j*>JI ^ 

*rtf ^11 UU5I i^U-Vl i^U V^r^iUi UoL* W >*. j^ > ^ 
v£ V~* .0s*> & f? U» .t*U ^ i^ %i^^j4ys .pKdl 

CH 4 ^ 1 <>* ^^ oUJ ^ • J e J * i * ^ i*AaJM ^fcsai r ^S3i l&*j UjX^ 
4S>^ -Ij^T sj* ^ elk -V (J^U : £HQ\ &\3 X^jH UjS iJU* at UU 
*4»biU|j t dy»> cOUJi^ tSfyA JUi : ^ tf <^i i^u^ jx*, J 
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jij . - 1 - ^ j*JJ.t ^ «>v ^iij^)/i ^ y> Cwj ! ^ ^j ; 

dljjL^lj S*j*-* iSj*$ •*>' chr *U- j* U+ oUJ>il *i* oJtrjl 

ij^» i>-^* *^iA»-j ^4* o^aii ul . &L« uij^i «~^ £*—* ^»** *i>i*i^L> 

oi^Vi *w* ^ . vj^^ ;>w» tfy* oUii ji o^i i^gj^ **j* 
^ U^ ol>^ v vi^ ^ Jp f )W3l y» £• >lj*l C^ J J ^ 6* ^^ 

4ij±*iy\ ^ fcUH cAjSih j£i . c^U c>* ^ «**• ^J *( #I ) ** 

Cz+y ofe^Ji auu ^ tiii j (( >» u^» v>*- -W-i 8>-* v>^ vHij 

j, y^JI JUU ^ 0slH*5» o^jJUm StC-^ .i*M! JSSj^ft ^ u^ 
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<p >^ J*~r 3W*- V^ l*** fSB» J r -M cU4 Ji >5l ^ 

'■ .iUl U»U* (4.13* j£iJl jftj -oUr* fifcJt 0A*< «y ^ 



*OWE* 

SUPPLY 
1*4 



»LY I— 

"J 



(voce J 



dilator I J 



P#nociic 



S<Hjnd Sigp-al 



i _p 



3lkt! ^u^ ^ 



ftoionator 



" Gvnvrator 
<Offl( tonttritrionr 
or atchmonl 



Ape 

Sognd 



fiodir . J- 

I Siflnol | 



^OUTPUT 



iya 4-^m. ijUi ji isyi s>uh <v . r ^sas 3*x»l u^j ^u j^te :4.i3 jss-iii 



J 17 



Negative Pressure Breathing ;c ^JUJi .WJi ^: 

j- Y iv^ ol^l jIj-^> t**jM -^ •Ijii-^ i~S *M jv**J* J - 

,*». ^ ^jt UK. iftl «4H -L.UI <JU if b r >jj&\ (,sr*) J*fa cli^ 
: Ji^ u^U cAJ*L ;u-J i^. tJfa *l>» J^i Oji tij£*y fgji ^jyrtfl 
iwuiJl ,>* 4JUJ a* >l-; "V . (^k^i, *ljil #+<& ^jr^ 1 v-^ iiu > 

>■*• ^ ,__, ^.ji^i ^i .u^ju xjiu pjpjrfti fit* ^^ai 

JiUJl J* iLiWJJ jjrfj>» J*b Jl £jtij <-i>- V*l» «1>l dji i ^UU 
Jp *l>t J*^ ^feje ii.>JI a^ .Ojeij>V( J?b ^jll L^sll ^- j 

Jl g* $ JJ <W *4* «-*> <>• c^ 1 fl*f '** M^sYi >b as _^ 

&**~* C^>- . U>U jUl JUJiJ ^ f ik£-Ll £tiK »ijj *>Li> j»J Jp^ 

i r J^X O^iVI) jbJI *UU *l>! £*j oji>J( J^U-l i-w U £Ltil Uu^ p* 
i»^i!l (jK «WI {4.14) J5Ll)l ^ ,(J«lAJ! ^bjl j^J-l J5 ^ :^i 
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■r/\ 



<& 



.4 J* 








ATU<»PriEBIC 



m 






™*»»*w3n«fla£ 



NECAT1V6-m6*SU« ■ 
COMMRCDTO ATHOSPHERE 



•"SSTM 



A»TOSPH*IWC 
PRESSURE 

KE*TOB|D 



^■j^ tf>r 



fijli* ^L. ii^i, ...... 



.*t>l j±s-J UK* ^U oi±{ c*A &~/J» ^Wl Jsijft U LIU . oU^I 
w«- jJL*M, mj\ £>js V .(^ jl fi) ^tk-Nl ,^1 dliSj VJ U» 

fei*V /L-u^Ui^^xjv^ ju-ioij. < jpijW s-- ^ % 4 ^**Ji 

^j**,? ( JW> J*-A» ^ U| .u^il ^ w-jll ^jfa £>J! 
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dj>j&\ J~-Slj O^-^Vt uy JaUl p. 4U, .^1 fjvu ^ ^31 SjJu^il 

.•UJJ gjjj** JMJ ^iii, tfjJl J 



The Respiratory Mechanism t ^JsA XJT 

^Mi (As .^Jl 3I4+I J ^-isi' 0* JJ3-U <y^' 0K*>j iJ-kL.il 

<a^ o^u*> Ji jfyui jJ-l> gud ^ v^ ol^ jUjt 4U,*; jj«uii 

^iiM i^iJI oi>i> t (4.fS) J&5t J ^y j* tc* X*MH Vji * >**■" o* 
fcL ^ J£j^> ^ I fjU. J^ll »ji4 U*U U£a fcU ^ £fciVt «-ifcj 







3 
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^aUl j\ ^jj^ail ^j^iiil ^ys, Ucp JLU \3Sj *ii*-JI J OUUtf l^li iMt 

. £*v^i ^ *u, v^ C)Utoj ow^i ^js c^ i-U^j»j ^ j^ <>- 
u *- iJ ±[ *up odji ^j .tvii-'i"^?^-**^ ^>Ui ^Auii -^L 

iaJ* cJjJI «j i l cf Ko iJjtVL \>o^F JULiJji tfi* J*& .$jj\ .LiiJl 
,y Irt^x il u££-l*0 OjUij O^Jum ( >-s* gtf J&J j£$ <;Ul. j*J Jpj) 

.uL-y .<4.16 J5^r>;l) ^^uJl^^aJi ^^ feij ^Utflj pLJ^I 
- ^^ «*J tij* & j?- &jk*A £&-*% uy-ai Otf^ *^e!.i> Jt±*N <JU^*l 



*JI 



>. 



pleura 




^ij-iJ-l viA-l *U* 



*j» J*r 



DiapW^m ^t^li ^jJ-\ -.tip 



■* 



(SjSjJI -U4j ^4-1 .LtP ^ <^j| ^ttU ^.fe ^ ^ . 4>ia j^j 
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Inspiration 



. .*> 



A*i» 



iwi* <l£-l- 0>uij (ii^M JU> ^>U^() U^l ^ji*** J* t/^Jl J**-' (>• t-fUo^i 
■■>"■.■ " . > . * . 

a^*-L^j ^r^l w*UJ-1 ^U*J-1 s,^djJl ajjij . (iSj^^ *— aJI) -j .*•■«> ^r^^ 

.(4.17) J£JJI>;I .Ji-fllj~ 



^li 



-,-U-l -A~U :4.t7 JSJJ1 




J 22 



W w Js^l *$ >« W cW V* o*^y M *s*U u^ 
^Uji i-^iJI oUJI J-jJ i^rO-i" *-M-l v ^tc 4*b <iy I J-J 



I HCA0 ^^ 




r* 1 ■■ FEET 



^i^Jl ^U ^ ^y_iO» 



^riJl 




WW 




. ^th -y, x^. ^t Ji _^it .(Fredrick Ben - Benr^ J- tt£>*> 



1'23 



JJU^ J* t&Jfo bjjA jJ^,^rr j V-^ 1 -M*' S^P **-=% V^ 1 
bjJA *^ |^ .^l ,Jip *\£\* i*£ ^ gyWi J^-Vi >^ Oi1>)l .y 

\^j, (4.18) jCifl J £**>*>> ^ ^1 Vfe- %, Jp ^jUMj u^uii 

&* j**; ci>yi jt ^jj^aji -ii*w* 4^ *^ tfffl J-^* 5 * ^' r^ 1 ■*>* 
u^ i* i-iij yi u*jj? ^ v^ ,^^ iW o**^ ji %-sfls jKy 

^^ '. ji^Vi ^UJi ^y* L^^a;^ ^^oaIi ^Ja u^ ^uty ^Bi 
f UiVi tjtfM «-*U jJi o^LbJi j** ^ ^uVi J «-£ jjtii Jr *s 

ijjj>3i wi^i ni>4 iy h*?p *3U* J* ^ «f*W l r^' M* u^ 1 
4Jt ^ .Lit U,U! MijL^J' tf^- J-* tf* J ^^ -J*-* &*& £} 

\v\~&s aJL^ljJk i*U aA\ cati*U «ui&l irti-1 tW* &> £>UVl £j <** 

(4.19) JS^JI 
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JUJVI m* fr&fi ^ J J&* ^3V j**aM J* b f**^ **** Ux *-> 

. gytf-r J Wl *l>l Aw-* ^ IjLu C#Sj\ J^b *!>! -Li^ ^Ui * ^rJ-l 

js^iji >t .*^ ^ v^ ^ ^ y- 1 * vv i *v *%fe ^ 



tfi* Jy«d 




^i ^ 



^1 4-VjJI 4^1 






iW W^i v^i 



U!>i ^idi 31^1 ci/ 4^o jsLt* 1 
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For speech ; _. , . -f >iSUi *l^i 

^Kdi a^iU"'. .fytj #0$ ^u)i j^i ■* v*SJl *tti jj^ill yj&fr 

J , J^l Jli Ji> iiii ji *i> o>^ y>j^\ v M ^ ^ s^ J! ^*w- ^ 

>>-U-l H UJ-I £U1 3^ j£* • <*«:- J ^' Mi •>! v£ *J^» ^ 
^i p5^S ^ o^WJl ^..^-bJi ifcU* U>-tjJl yd^Jl OiJl c^^^ 
iL^l/^o^Vl <U*N, 4-JLL3U ^y^il i^^iii iL«Ji i^UiVij ^\ 
;JU i*_Ui1 J *>** s>y~i*j ii^W1 ijX*11 3^1^ iSy^l u-* ^Jl 
^Liil iUJlj t^A^Vi ^j o:A^,.^l>Vl j is-U^I i,_,Uit iUuOl 
.(4.21) JSLiN >ii i^l J i^kJl *La*}\j t ^JuJl vlsU 



Pact 






a 3 erratum 



L3 .. 




:UJk*J1 i^uJl iUijJl 

vUVl ijLiil -JUxil 
<;^W ^ijjJl iUuJl 






^, 



^l J £UVl ~j Ji-JLi^-ll ^%*J1 ^A* .jxJS ^iU >> :4.21 JSUJI 
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**' k>U *>*•* i~J* uJU- %l > <U£* 4^1 . i*uu j* ***, ,*4J .^ 





QUIET WiATHING 




^pUi j-idl 


i ■ 1 ■ "J ■- E, .. 


| 




40^ 60% 
BREATHING FOR SPEECH 




1 1..I E, . 


1 



10?% 9Q^> 






Expiration j^>ll 

J^ vje^l «JU- J U-jau (iJ^I JM-* un ***^') jM 1 M* Ua * 

ua rfiU* ,>• aw- 4u Ojfc <i* ii^i «*«ii JJc* ^jj^ili Wfl J* 
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c/t)U» ^rV tot^* gj&\ y*i 'is*** j~i > £.«~- *»>» £# * ^AfiJI 
dUii ^j? cbU- j+ Jwu j^uJ i^iU-ii* dJi JjU* . ijjJ^S ^j**fl 

i«fi£g v ^4 tU»U **>i ^ fj*4tii&<£4t V f£l£fopS>*Z cf^ 1 
<LL.^ Obf .!>L itu Oj& jt «-^-j cUjU* jUjll aUT-^1 - jUjIl £»V, 

jja i^Ji sm\ 'j*\j*b a* v^ • <sj*+x 0"**^ h* <3 ^^ ^ ^ 

ZAJtiJifa (4.23) JSLUI g** . gotfJ JJ »»>1 gUSl ^r-i U J^IjJI A^l 



***». 



IfKrtQitd Vblum* + 




-Decreased Pressure 

Atmospheric Pressure 
+ tatr«os*d Pressure 



Jglfa J^J* J** J^iftj us?8jM f*>- ^l>' :*» JS^ii 



*!>! ^ J*-, .tt^l i^ljl {$*&'&)& 54'|>a J **SiJ 
20 12 J.ur ^UJI ^-ii ;^l ^li J %P<* #jt* J^ 31 J *J**-S 
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»lykl £• £&t*l&j& & d 4> **W *>JJ j£s r &tt\ Jl-u^Vi <y %10 

tUSJiA -tjUH % £JUl gft ^1 ^U * 4*»> *>JJ ^ V ^J5I yfejj 

J&l oUUwill ^ <4.24) ji^iJl Vbj^ . c&JS JaISJi ^1 ^ %7 tf^ 



^ 



M>1 



%40 = J£-a {>&■ 
AijJ-l A*-Jl ^ ae&TING 



40% vc 







<U& ^ 5 - *-**■* **-* 



/ 



VITAL 



capacity.^ P^ 7 = 

LUNG 
VOLUME 

RESH3UAL c 7Jifer$ 
VOLUME 



J^l (B) Jii ^ .£&!, t ^l| v^idi -fcSt^j J-*iII W Jic :-U4 jsc^ii 

^jll J*3i ^1 <j i^Wi 
For Sustained Voicing *iuMcj>Ji j 

Wj* *yA±h &&& Qtf tZjjS : &M\ i^\ i^l ^1 oJ : 
cr^J t^) C**jU» usJ*! ^ ^^^l^jjijlKwii^ 4*45^ 
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JfcS *m LLij SU« 4&+ r Mii *tfJ c-l! iU^ J*. ttttUU .Liilj 

W| Ulvk. ^ MJ tji Vu^ %*M**1H ^ju-Ji ^iiib ig&J&f 

. (4^5) js^ji >U .0fcs> r uJ c-i^j* itjfafl^iei Uls jjti am . 1946 
-1 s« 

•J 2 

1 s 







^fc_it -Ijll 



-BO -60 -40 -20 20 40 60 80 H» 
t<ySjH JUUJ) PULMONARY PRESSURE mmHfl 



Jl p ' -^J t^Ui^Vi j^l ^u Jl Pi ^ ■ WJ> ^ Jik* :4iJ6 



JSLsii 






.130 



Oj& \*X* J^JL Oyyu \^; % cOUaJI 4*j| 3St Lily ^4 Jl JiwJl O^ 

* / 

iJU j .jdjjl <yy Lu-f l^il* iJWl ft^Vl J Sy J^j *u t L.j1*t j, 

a*Lj ijzS iy *l>^. Lilili i^Ujll o*£j (joJ^l ^* •Ajt d^x ^-Ul *l^il JS 
i*U wU iji ( lij t li* liMJt >>* >*u J*c . Zjl«j ^Ui JjU- .^jjl J* 

^t) *tfy» ^ ^ <#jin ^»w. jU ,$ ^.jLi ^^Si ^^jji wji 
.yuj» i^jji f i^>Vi ^ c ^^ s^ i^j a^ iji 3j*v *j^*! t>*f 

U^JI ^jill Ujy ^jVi ix^kJl y^i ^ (4.26) JSLUi ^ 
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• 



-30 420 

RESIDUAL VOLUME 



^»f^ 



OV Jjiiw *>i o^ Uw p^y» >~ . ^Ijfeali - $r**j*£ 

^ eAjtpA (MM, Bouhuys and Proctor* jtf$j£ jj^L, t J*. >)** 

j < jjjjl .,[ 4U ^ *^» UAi jll *UiL LUfc *1>l k> ^U>) >jU ** 
Jwlje/fl ;>«Jl k«b ,/ SJLfriJl u^LuU *k& <Xa* iy J/*l wdl i-U 
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K 



_. ? s 


Pressure 










7_ 






50- 


1 cni 
H*0 


^ 


3 

4 










i 


) 10 : 


•*^r- 


cmH*Q 



Alveolar Pressure 



P» = on 




U*ill i^i 



-3D -20 -10 +10 + 20 +30 
lnspir»to-y ForC* Expitetoiy Force — 

^joli^.L*^ c-L' iSj**. szJ. 1*U J* ^UUl i*p$i ^jii\ A2T J£*tfl 

Vd-ajl ^ o%^Jl ii-lU ilv»IjX J_,Vl ijij mU*J <j H<J U1 pi 
*Vj^b JLULiJl vXaH <jx £3Uglt # J^Ui! fjjsAtf f-ty ^W** 1 
f^»-j ^jJjl j^J-1 j Lite ^a-4 >^ ^ Lgjx; ciULiftl JUj 

iy ^s j\ la^iftj ^* osuaJ. a* ii>/Si ,&*#-* ^>uJi ^^iii 

■U-a!I ^ji t*x*j .^1 «USt Uj^JJI ^^UaJI f-UxJ lilliy .jIJjjV! 

For Speech f ££H aat 

J «Uu*ti ^iJl 4^1 Ji^ wJtJl ^i-i* 4-i^lJi o^L±*Jl J** 01 
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t 



3 



-5" 



4 . wmh i j?*-n 




(34 



i-J-l oUjWt ilU >tr idl J (SjiUN) V-^Vl ti^Vl -UWl 1i* Jir 



• !pU ^ jt Wii j^u j* a>«u- tJ ^ii au*u* ^-iisii ( ^^ii j*i* *ijAi 



***- 



v WVl ^^Jj v%>jH c^UaJI ^TjiJl JJ-I wA*** V 

^j| U^ 1 %Wi8 fLityj t^U-Ufl UUII 0%. o^U*Jl (Tii -Ti) ijX^l 

J*U ^ ^ ,y ili;Ap WJl ^feU ^ £%*Vl uu iiLJl^waiJ l^juu ^ 

- (4-.2S) 




*M i^U. 



Racta;* AMOtOitiia 



rnf Cfehqua* — 







lJ= yi j i.U5wI1 VW ^^^*U ,/U >i- :*** J&tfl 
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(Whitteridoe) gjAj _, (Uda Fo»ed) j^> i>% {Dr*x*> j>*j* J*~ 

Jij J^ji U^lj ^1 ££*» (4^. J£i!i g^ . i^ ^ ^ ^ 



it/JJU L-i* ^lj^-1 | s „ 




>Ul 






Pr «t»v« 4 







\ 



<T 



\ 



.UJt J^JI J,LLJl, ^^irf ^Iji, iu^lj j^dJ tfj yi ^j :4» J£i|| 



Ct x f ■ U*« W^ <^i* >tavt J v^i *«u*n ^ ; .U>« ■!■* 

j^i U>J-' i,^* fUkJI Sjr^J .UtjVl Jwu* iy Uj*U" «U^UI oflUJl 

.^ijJl x,t dHi, «gk. ^yjl IaUSI tfjSljJz 
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4*0*11 SSU\ ^^ S}jU[ iwdl .1^ J ffl -p. p$M tftif^rjB 

t j*+i ^ jlsL 1 ^w f*£)i .LSI J^b y^t ^ -**j ■ >*>**' <y 
> ^ ^^fo>*)t su-i W#S j*-l jy ^UVIj cjUKJIj iOljUlj 
ji) J^ Jut o* *,JJ ^ Jldl J^ ^Jj*. ^^^^Ji-U^i U>) jOSHi 

ti**tf£ £>> ^h jwai jt .ouis3i ^ i^vt j>b 

*The quality of mercy is not strained butg'roppath as the oentie ram from 
Jtfji £f*> 1W Jj( (steston) oy ltm £+ i*\S • heaven upon the place beneath*. 

^i^ >Cji crsU* at ^ iO^i jii .^i J tjjfai c^^i ^vi 

t JJx* t J*J-* i^U, vU>r4^Jl1 ; 'iL*Ju^ ctf ^^Li*ft oULSl LU.JJ 
vM V*fe Sj*> JyaJW J*I,y ti^»*iOU*il ^W ■«> *4*'*S»** 

*»/!lj ,^1 :3gtfj4J* J *L* blj'w^ Sjj^dt «i>liil >urf 

T = P/ or P fl 4 

J! 9 J-* i*J-& VV-* 11 S J^" ^/ **k> ^Ui ^jlwj (163,8-2) By 16 j 8 



V*^I o!^f*II ^ pill ^ U-piJ Ut* ^IjAI JuuaJIj *»>» JiX 6lj^4 6IJJJ1 
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^ ^ ij^Il ^Uiil Z>jlxs. (<^UJi> ^^Jl f*S3t ^a .ij*J-\ cj* s*>fjll 

^isll ^rjjj ^1 V <*ii *^* J J&Mj ^S63i -C*>" "o* /fiJ ^kin* 

J*m nobody, who are you? Are you nobody too- 

'- * r * * 

I^UjSrj* tfi^- L.x^ N (Ernity Dickinson) o*^ £fl ■£ ,jJA\ J*f 
*J>di O* *#jjjj! £• — «** j W *U> ^'j» J i»W £*j -(4-30) J£lM 



40% YC 



TIDAL WEATHING 



^i^-tdi 



SUSTAINED TONE 




c^i* iL*»i«i" -Uju 



<4*J-1 <*J| ^ " - ' SPEECH r ^KJI 
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.0,^1 t\jL\ ^^ f ^ji j^j ^ ijJi ^ J tfsM Lr j^ l ^^i J5Uj 

J=r- > . S^-M b*— ^ ^_>j %i o ^uii *^ui ^gdi j^u- piitj'idj ij 

. v-*^ %^0 ^Wj tijJ-l k~— ^y %S5 ^J- J*- "Jfj fc - - jt L£* : jlill 
^j^- ^ %60 ^ J a U=Jl r ^tfJ» ^ j*i£j toJ ^ ••■(Hixon) o^X* ^>X^ 
<>* *ri> <jrf>" **»>' oWUjJai j> >f Ll; jUfc'Vj t L^B i-^J-t L>_- 



ioo% 



.1 



U 







TIME 



0>j» 



**j& mji \fr llf M^t& .U!t gfjk f9 M .jfAji (A) J* :«, Jfcilt 
r «» -bit ^1 ^1 ^ ,c, jy ^ j ^j, fVs3| >fcjf 

.^1 



l" * 



■ r; - ■ ***** ^Vijyi W >i 
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J* ^Uiil JLUI) l~** £>MjM ^ OyU 6jJ&> Uj-U% ^ WVt 
OjIjs^J i—lil i^ll r l*^Vi j^J Jo ij4ilt fJ* j c-^i il&ill rf U* jS-ij 

V»UJl J>. O^JtJl Aji (J.CU&; (^JJl 4-£ cijl! j iJJl O^IaJI ^^-Ufc; 

^i ^ ^ij *Ut ^i iJui* ;>U J* JjSu jf **>: tvJUiiV^ tOi-^' 
^ 4 ^ J (^yj^l ^ixlhUL^f ^^ ^UJ) t|^UJi ^ja^oJi .^Ij 

Phonation < v*&* o^V) j\x+\) jkJi 

Conversion of air pmnira Into «ound cjj^ JJ JljU AUJill Jtj/ 
Of,4i JUpI ^ i^U*| , f «l! jJUm ,^5> Cf ijjWl *»>» J^i 

^M Jl *»>' Ju* 4 <^*U a^asiii f Ai^- iLxl. u/s ^ . f ^ii 

J Sa^jU iljtl v"^ 1 JWW W j «/^ ^^' ^-^-' Jj^l ^ -VStf 

i 
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Myoeiastie Aerodynamic sjlt M*^ 1 c^udi i,te 
Theory of phonatlon 

iM JlSLil ^ ^ f Uf IflJ ilv- i>- J* *J>\«* *** ^1 %MI 

Jl V^J» JU-l > A-i ^ o*^Jl l^t ^^ i^rMl i>s^» JJ Lull 

Jij . i i-U*> ■% jUfe* 0>& Wu» c-^^aJjLJ ^j ^aft JLM ijjSi 
£.r- ,•** ci*~ J*"* «l ^^< tC->>-2H .Ltf IfLUjj *±>jU v^Lr* **fc* 

^ fjtft i^U Jafc^i w^w ^ > ^^* > JL^ 5^1 JUJL1 4**J^^ > 

,>. ^V Ji«i l^. J^ilU ^(>U *^<, t ^te^ a> Lt4 j5 i-li i^jau 
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iJ^aiUU-l J^ ^.l* J>i J* *i*l>l ft ji>53 (Brora Crwer) iW^U %«- 

jy V^ JWM ^ j** f^ &jft *-**=* J J?M* ****** °^ 

oL*J i*^; j^ a^j^\ JU-f it ilj^jJi - ^oJ't ^^ ^ (Husson) 6j~* 
jU-i J ^ <>. *>U tijfr >* 3*tf£ .j^Jj A ^L^4 jf fe^f 

o> Lu w* j\ ^ jkJi j^ gu a^fej$jffi ja '. v>^' 
^ *l±* j c***» c->^ ^ e-w* M* J i Multer * A* ->-*Wt* 

*>3>> M/i vfeJl j jUjj i^j V^ 1 <*M-> r?^ ^ ^^ *** J! Mi 

obsy jj >> i^UM w^» %w*Jl JU-1 iJui »j? j>^ *%-iJ! JU-i 
125 ^ Jwj (F„) ^-I«y 06 l^f-Jt^ AliX .^UjiUK o>Jl 

juli j> ^1^ .i.u *uji j^ v>i-J'- JW-' <y ^ *s^ ^ JW^i 

^*i* ^jjj J> V iJ^l jy-i ^ £ ji.^. atf>U . W> ^ 17. j.13 0y 

JJ ^Lj) (two octay^) i^\J 41^1 J* ^11 v<ft to, , ^U 4 j 3 Oh c.j*j=« 
^Jlr* ao Ji^ J) -k^ ft! ^^-> v<W &*' • (fr*^ **jb ' J ^ uW 
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jt tf> li£*j . fijM £$ y> my J J.J, jf g^, ^ <£^J> C^J ^ 

JLU <-U- f-ki Ut cM*a*Jl r yy tv xxJl £1^ ^ ^ ,^j| 

tjtej *i.LS JS ^ U^JI JU-i ^jh ^ ^UJj gJ^J ^ ^ w is^>- 
**** 4 *t^l MU *W Usyj- Vr- Ub' UP JS ^ iJ**" JUi 



Framework Of Larynx f UJi i_^-( j$U 

.(4.32) jSLUi j^syj *«j j* ^^ t ^*j, ^ -^ ^ 
^1 j^Jl J^l 



*** 



\ 




A*U4 *-*J 



lA» 
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^uiJT c^ ^*Sl fjwjl r ^ ^ tii^Jl 5-apIS ^j £*& t wiM-1 _>^ ^y^ 
|Ji^ & ltf> aJ^j i^ii Oli-I j^i ijXjS iJU ^ 4™>^ Ai^ J^iifj 

>*j rfhfjfi* > Jj>* r>- eM* *Sj -c^* 5 ^ u 'j*^ ^^ 

.UI>M Lm)1 U^> j* 
(4.33 JSJJI jA) UU jCi Jp U4> UU.I Ukdl JOJ . JpU <-LU, ^"j 

V>-)l JLWj *«^ jlTjVl sjfetfR ^t UWl <y <£»>•* i5> cfs j>> Ji 
JU.I J>'US k>3 i*M^ JU-t J&iJ :C>J1 ^ ^oi^d* ii^^aSl 



-a- ias* J %-Ji JU- 1 




*j£t| o^Wl Uiii; ^Sl i^U^iH Jfa-^f .i^* «^ ^U £Jri» :«3 JSUl! 
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C^- 






^ UJl QU*I j£ii yu ttf&Jb Tf *j- bb »> «l^i c^o if*! 
^UJI cAi^ ^ > ;>JLI ^ <*^*il) ^3* ,^1 •>€ *>M 

>it .wili-I <> Jk ^ ^U Vii *^1 ;>jli <j Lk>j*S\ ii^\ 




*-*V*yi <~ J-.-i.r-U 



*sft tfi*->JI ^j>ili (A) J* .ylaufl; ^l^jUi 0U J<r *Ji :4J« jfctfi 

J^o^j. 4ij» ^liLLi u^^u J^ > *£**& ^M-' R,y f*^! > 
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>^ ttw 0( (-J^» SJfljH) Oj;*i* JS*a*U ^jjiu* Mi^)f ^ iV^* 

ijl^^l vJjjt^l sjs»j^ ^ri>^c ^Jl <«.te->!l - *M* <3U*% y^wtJi 



c^^-jW Jj^ttJ! 



Arytenoid 






muscle 

fcqjmr>jj 




,h *-^ .,11 . ..i. 



.kM*-M - M^ 1 ^aJi> jWJ-tj 

■'.-■■*'. " * " 

**4i> du^,(~ 120) .t-Jt x* t^ (- 90) JD^Ji ±* u> j^r Sort J 

Jy ^U*JI J«*S^~<4.36 J&Ulf ^CiKi* ;I ^ u't* £$% if *T 
.i>UJL *dS» ^ Jt-j* i*. dl*^ J*t .^ \tjy j,j£' $&j i^yi 
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yM (JiJI 



JjL*S\ Oyd\ 




\' 



ytt*UI 0^S . ;^^| ^ 



W 



■ ^ 

>*j+rM ^uii.j **u*ji s^yu a«ai etf»u*)i x^is>t u* j»~a; 



-» - ,- -I 



J -: 



ent During Sp^dt 



JLLl J^irsr s>$ll i> &* f&i g»s ^jjl\ s^viiJi wiU^ . v . 
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O^j t/MV j /W, «m»,./htf l «two* oU*" ^/ai/ jt r^/uf , ^tdloJi>«!!j 
^ gte c*- w , *yj ^ ggjj*fi £-UM ol^tt ^ IjW JiT 

.<4^7) jiUM >r 4^*4*^ j j§* vv V*> Ji smjb- 




iFit&Jt 4*~* **** <j ^iW-l tfjUjll (^lilli ^Ji j|t .** 
^ J& J4h y& J J/Jl J*±H <j CJ6 SU jUjlf J^V . ij> 



Volceiss Consonrumts 



*«#*" > ^M< 



i«- 
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4±l! S^SJI o^iiJI ^ Orf OsM .i* cp>_, ,>U U^ JUo ff ^ 
..<f>t*r> ****** JS 4 ***^ lJi W *4f :AMfe^fl5Mft£|&» 

j** j yJi\j ^iii-i jj y u.u* 4>j^ jsLt jp ^iJi j.jju *jdt, 

.'(4.38 JS^iJl) i^&U jUU-l iJt-tfJl OiU^ 






^uii ^.^jji Sw ««k 




.(l^ 0&51 j^jj -vl VI *i-Mj 



Vt^mJ* ,>? £/ >* J c * 1 ^ "r**** V^**e • V>**H onjjU ^ c^ ,>• iy^Jj 
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Voiced Speech Sounds hj&M v**3' oi^Vi 

i-^1 JU-! ^r ^ dJ-Uj a->jLJtf $ U-f&\ Jj^ail JUJJ ^ V 
ol^-f jl.^1 J»-t ^ LijT ^L l|^ JUJl j! Ujy^ *UiL fcW 4>jxill 

•^ W^*> JA* ^-*v J^lJtt J1 Sj^ail Ujs^j ^fc olj tijl^>Ji 

^.jUaj <jiU-i ,^h j^ Ui ^i ajUuJt ^jli ^ iy ^.p iju 

X J^t J* JLU* .JUL aau iJUyJi kM*^ *U*Jl 6u*j -ijWAJ' 

.(4.39 jsLiJi) >t .ii^ai jl ami Atjur-jm o>tsu*ji >js, 



JjUUl ,-*_jaXJI y/i - 1 



Recurrent 
laryngeal nerve 







I5f> 






•>* 



.ajuli v^-i *Lta»>n o5U*Ji Lit iiu .1^ i,u* ^ji ji^pi tfJ 

CJI^I jl J^l J JUt ^a ^ * U^Ji JUJJ ^ >r J*-t ^ . (4.40) JS^iJl 

■■>-!>« 



*Ul ^*1JI 




larvp^cf! ntfvc 



W aUVL Uj^\ JUl iX3 ^ik; ^1 v^Jl ol^l J U 
(4.41 JSLiH) MHhos& Gay) ^ 1,^ ^ Jil .^L ^, ^^y, 
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'W VDC 



L^Ji iUUi i»Lu 



it 
— /9SAp/ 
—r/az Ap/ 




*-» 



D •300 

INT ^ku^II ijl^jUl ^UaJI 1^*; 




*QO 



1M 



Hn 



PCA JULU LJ+Pr^ - V^ 1 ^J"** 11 ^ 




100 



3 5 A' P 



.?oOms»C 



9 Z A P 

iUJl ^Uj oj jbji tfiJi cJjH J">U Ji (^) ^ <INT) ^*-^ 1 

-j^ j£^ (PCA) Uy-t i,l«*>!l - v*a"*J 
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^ ij^ JSt, V^-l <j Mj Vj-N J^-< «J^ Li,>*Jl s— -J .fV^I 
^^^ J* *>.jiUj i*l*;>u-Vl **U J.is^ Vj*JI JU*1 0>& .fU^I 

o^JuJI ^ jjsij g6(f£>h *£$j&& Jj*- icill *JUVl ^^w UaJi 
- %J**>8 o^uJI j^>J ^1 ^ ^ jl c U^!j . ^^ ^1*>->M 

of (Bronx Cheer) ^ di* 4£%-*i; ^ JJl ■_*-* N J**Ji oUi ^ t iAuU 

i«^Jl> j \ c liiN» ,> Ujjft, 4( ^iJi ^fj JUl p-i <j j&U (P.) -> 
dtf*j *<J^ j^b) V>-4 JU-l jx »i>i ^ ujl* ^j^ <^yi lt ^L-Si 



Subglottal Air Pressure Ky-^^tt ^J)>l IujJI 

(Voicing) ^Jrl > J^«>U) JJiJl J^iWj . >jfl ^p ip^^* iM^J» ^ i^ 
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liji JawJ) x&J jJi . l$3y <c* ^£t ijj*dj1 JUU slJ- <l^l .k.W' <>>& Ot j* 
<*.Li) j^-» j»ja tjUjJl j* p^AJl Wdl *« £U y*i J* iJ>-Jl JU~1 
Sj^^ll ij»J\ O^lj^ J^i* -UjUs J*** ^ iitfc k-i^ .JSO* (JJ^aH JU4 

Ji>l i*aJdl ^jlw ^ <J5*^ ^* ^>» k^M J^jl ^ ...,.,.„ 

t(^ai i*w» & oi;,^-,) ka^^ 10 - 7 <>. «j» ti *iaUi ibuii ^ji-^ 

• ^aS* Jr*** 60 UjJi S-U> l^,*. jJ^aj Of 
^ J> ^ a , (Ji ^ 5JL oli4^ ^ {4.42) JS^JI 



.^_U_u£ 2 



iitf 







i ,* 
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jj*l 



& J r^' r^" ^ u * - ^-uJi ojmJi j ixiji j^u iaWi *>* ^j 

•j*Ui 5*^1 ijjj JS J*p| ^b 0j&.> *iS=— SJ^-j *L*j. *_^ i,XL. J^ 



Bernoulli Effect J^ ^&j tx, 

oljWl i>; i^>^* usr^ijj us^* ***^ ajjlj jlS, ty l* ^UJI L)j*ii 

«^*il J* dry, l±* 4*s* . J^ Ur l^ ^-J ^ ^Ji <«^>i ja^jij 
Ll» i* W ^ .^jt^jt Uk* xi js jUJi jT jsui jUi i*^, ol tttfJi 

si ^Ul %J!> ty.J ^ ^ j UjJ\ JA$ (4.43) J&Jl ^j, *#^JJ 



»r 



^■*- 



«.>j» 



VELOCITY 



.(UU) 
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-l^-l 




*'*' ■■'■■' "~3 WwU f"l 




"""'*-• iJ^iKU »-U>- 



S* J& l* ^V* ^k-Ji JAi* }2kJ& J ir^ iJbJl AAj-Jt ^ ^ 

^ J yU*!l ^U^l «_-^ ^U*>j *>-M- 1 ^* *>^aW 0« k&>.i *-* 
.(4.45) JSLUi i^^UJl l^>*k-. ^ «1jil £iy lU-oaJi ^ l*^ 
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«*>■* iJ*** *M* -A- |V<^ jJ> • **-* *>* *«* a* ** ^ ** ai 



Vocal Foki Vibration V^-N UU-1 W*i 

_^ **^ > cP #-** t-M-1 JfU/>^' **•*« **» j-* cp" 

If-U* <^> y^b - M*l> **r*e jUjli J^ *(>i ^x, Ux* i^t ♦,. ijji# 
%. i+~i; ^ >u*; ^ Sj*^*fi <-fl>i 'isAMH ^ &u L* j**n IJU 

VJi j_^ Cv W *u>> (_** y*--^ 11 ^r^- 1 *^*j 'jUjil -£* «*j*— 
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,(4.46) jslui j ^jji <^ Ly» <£&£ (^ 



150 450 I 730 I 1030 | 1330 | 

jaa eoo 9cc tTOO isoo 



f 



». 



JJ 



>« 



I -- 



350 ?00 . 10W HOD 



^y jiyji j^ m^\ jui u,i j* *^u j^y jgu du> :4.« jsuji 

j>/Jl ^U^ *s>y) UU Lttljij ilj>-i iivUl isy tjjVl jj^t t^ 

^ J5» s^L gs*s i>V* ol^t>Jt gt ^ ^yUl c^JI c>U- ^Jp-I jf 



-XUM ^j jUl ,^-uVl tf-*Jt o^aJJ <*lk* tt— i «&, u*^I J{ -jkJi ^ 
-(1) Jl (2) iijl 4--] tfel L| jc*Jjl JJU ii^ill c*l^#Sl oj& --JW1 V^ 1 
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CJUJlj jJyi 700 iijjl x*> ^UJI J*\Ji\ j^i 350 ^-UVl •«/ o^ ji Jit 
^Uf «y ^i J^ dllu-. dfc J.Uv . jj,» 1400 X* G lj!!j $j> 1050 X* 

J*Ut ja\jS ^bJI iuilj; >U«^ c^y 300 x* ^dl jaijd! ^ 150 a> tf 

.» X*j AiUl 



Fundamental Frequency ^uVim^i 

-Are you U* *,l.iJ> ^ ^Jks iai J} <^; Ux* ^US jj* ^ jl^s-l* 
Uw Uix -I'm sure- ilr- *ilU* (^ *U*U> (o^» £Li»> Uxt \Ux sure- 
Alt^ ixJJ ^MH WjJ! jwJ cfcU ^ UBJl J»U*fl .4* r lSili >u% . LkL* 

;;■ -^ 

*J>* Vv* ^oll JU-1 <*V ^jj 4>i» ttjll i-S^-l O^oJl i^kii liijj 

"A feMftj J>Vi> ^Vi J141 *jJ*Jte ^ M=Sj ***#■, %^A JU-i 

JU-i 4 ,iU.& ^xiSj .^( fc^* ^jUII U^j ji ^y \jM J*' ^l«* 

ip\J Myj sxlji^ ^^ j fas J>V* -4^a)l JU-I ot cJw-^ Uj 
^-Jlj . vWl aU-l J g^- ^U a*/j Jb!> yy J^ ^jVl iiai ^ ^ii^. 
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*-*b*pS j* J»J JW-^l *-Aj**\ *-AMj!i .JJl cAiiji tg> t>* j^-^HJ *j^ 
w^ll j*JJ ii^ j*j LAjf*l\ JU-I .bJi ^ Jj>J>t O^^Jt £jj jj .;>t 

^r . *^UfcJI *j> jv 5*Uil ^v-y J***- ^ ^ ^^1 JU-I li Atfj^t jji 
JUIJ-I ^-ULl ^j> J*tf 1^1 U, Uf dJS J*£ Ol 4-Ml - VW^ <-i_>Ua*U 
i ^^1 ^^Ji J| (aUU 4*^ y^Ij ^iu-* .p^ J* lf%* *j?> -^--H) -^^J 
^y £, J** jy >V! ^ l>Jb*l C&jjJktM yt0''$J/i* fyOxkt&lf 
a* jljiM J^i *-l J#j . ^>0I <J>js*M*\ Aft Jf\j}\ ^UU-I a^«(i 

j4&* . *^j> 5)-t j iijsM ^ Jx* t£A*k t^-^ 1 vi>j*Jl **% ^UJjLl ^jiil 
^ <J> J3 ^jULl ^JB ^ <i,jJt - ^IM CAUJl £y (4.47) jCilt 




.iijJJ' - £tti*l *^^J ue»e- J&> :4.47 JSLSJI 
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wijUtJl 45^ *2,>ll cJ^j .i^-ViUL jtiLLl ^Sjs**R J*** J**^ 

v ^Ji yiu' . jNjWI y>JL li* Vj-^ 1 - V^kU *^iJI ^fc (Van Den Berg) 
V&UT aUuOI ^UJI ^bUfl 'l-..^J< >j (-3B v_~A*Ji) j^UJl J*Vl ^yJJl 
s^^Jl V W^U Uajja jJl tf>±Vl S^^J-i o^ ttlSJ U 1 ^- vj^' - 

.LjL- jbjVl i-bi 4-1;^ J* ajj^ 1 £3%^f ^JLiSj *i3U\ 4^\ 4SJ~\> 



V-^JU^iill iL^J^Motd 



k> 



.^JUiwUll 







V^jjl - V"N *Ui*JI 









Jfc# ^ pt* >u 
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^UVl MjJj ^^Ajtf ^ jvS^ > «Jj>- <V^' <****tt iUuJt U>-«v) 
* * ■ ■ 

^Ui*^l <1U ^ ^4jJt />JI ^iUWlj ^>*UI jijft *U5t £>l i-iy>-ll j 
. ^^1 HJi Ca^iii «> JSLt, £^. i^JI JLU .1*1 Ja-j J.* ^ Oiwi, 

o^i*Jl iijj-lt ix-Hl ^LiVl i^U^ il#-Z v^ - %jfl o/*u**Jt 
4*, U-*Jl oU^Vl Oie J*»JsJI g**^ ^hJ» o*j& Jl gj^j . Vj-^1 

JLLI ^^ _>t ^ ^|» -^ J*J* Wl l^fc jSb ^-UVl MjJI <jl jArf 



Voice Quality ^ s o^l ^^ 

^1 iiiJA 4U- -jfrjidbijttf. J o>J1 ii^ ^^w lr 1.^ ill:* jSJ iij^l 
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OUlyJt jt ^*y ^ 1+^M- iy^aJ! jU-( fcj^ ij.^Jb tfj^Vl t-*U^X>^l 

J^» */** */ «^* -^ Cr*^ 1 J! Ap-* ^>a!l 0^ -^f Jij* fyrft 
S™! *^j* >y l^ *^ ^t V*U£, S^l: cJjjt ^ .J^LHI >* 

^u*ji j^at, **«#! ^-ixi ^ af vu-u* 4f Kdi j* ^^ i^ityji 
^ m, ^ .^.^li _ u*ui iUaii jl ^uii ;Sr iii ji* ^Yi 

, $ ifi* tffr jt wU* t^» J-U gpj . i?}\ £jU 

i J-* U- *^f ^ Jp \ jUu Vj-*Jl d^ ^>*H* • */<e^ ^>>-*N jl»U») 

P/ (Hoarse) ^Yl o^il w-j .SjJw*iI ^SljAl J»u*Jl cAi** ^ J^ 

^W=Jl J JU-l ^ ^ Tfrf&jtfoA JLM (Cki Ujua* .V>uJl JLLl J 

jf £if Jp iftj 03& oT UUU1 j^o .VJL--T o^oit £*** **$ *b h i • > *^l 

c^J* jl (Vocal Fry) aLj>^h5-i^iJMi UW-I 't^- 7 i^ 1 *■** -"^^i 1 
L^ijdl J* ^UJ Li-'* ^J .{Creaky-Voice (J^y liN ^Jiu-) ^^-J» 
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L#s> U* yr*' &t£to ^ crfA^i ****** ^!>*»* a*** ^W* <i*-l ^1 

vu^it ^ *uuh ^ ^j>ui Jtsu ^ «»i .•**- ^ i^iijj <^>i; aa,i» 

U» tisx*- £m*j t <yw> iU* iw *,iuJl ^ a/li *i#ij>iJl Ujj .*>SU 

U yj^ .jUjll ^ jJu^ M^> .#/*< i5j<^>4 ^>-Jl *^ «fcU- V»y 
Ji# ili ^yVl ^1 jlj Ji, .[?afl ^-mi^Jl jJMj M J> & ■ £tf .171 h 

js»ji aigi «**-* «*» ^ y>j ^r *** i^ 15 -^ iHafr * ^tf**) <^>**- 

.(4.49) J5^Jl J*{ <ifyJ* JU-I A* > W? ^ ^J i^>N 



pvt50 



LQ0 




50 ■ 



-600 -400 



-20O 



400ms?c 



j yL, «(j*Li -W-i> ^^ti p*ii 4A t<<4oiJ JJ-i) ^jUjii f> Ui 
.(vM W-l) ^-j-^li w-uii f «*ii i^flt 4>>ai 
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Relationship between . uuslij x>j&\ jv ay»}\ 

Frequency and Intensity 

mljW M«* fcbj J*>- ^ ij^l JU-I xi S*U3 l^£ *l bf> -liJ 

0* J^O .U*t lj>" <kb jb>" J? iw^t _*bjS ^ *w^ 1 ijVi" *1* ^-^ 
^Ujl jl iJ^Jl JU-l ^ <^ilj| N) J^-lSUit jjy o^oil tti ^Ujl C~ 6/- 

I V v*-i ^ ^r-i *^JI JU-I &**\ ^ LiJ ^JJI ^,*^L*iJt *I>1 Jaivi 

tUj}* Ul <J^a)» JU-I J *?>lt ^jVi* Uifc Of tito ( Upc^^ <(F d ) 

-Are you Jl>Jl X* <# Lit JJU^w J*j i«s.A*=r>fl - ^UU-1 iLi*Jl »U-J 
J^*j 6f t*uU» ^L-t a>/. Jl^-Jl <iu^ J| j^t ^ v^Jisdl J* ^e sure* 
^LiJ 5*U3 J%t -^ v-iJI fe^l -iV J WjS" J ^ft^ h& o-£* J* 

. (sure) UK) UU*j i^J t ^»j ^ U^aJl LA-* uiftt &%**& 1»UJ 

* l >' 0** *j=^ **^ ^*™i U t"J^ >^ <> Vr^ 1 ^M-l ^ ^^ i^Jj^ 1 
U^j* .l^U ijjj# ^ V^Jj i^ljdl SJLlH ^ iXJJI ^ S^>> JS J ^jt 

aUuli ^^.jaj bu ikki= (4.50) js^ji ^. - b^ J^ J M* J*' o* js^l r^ 
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f v - ■ ■ 

< 



ft* I 

: icU 



d«*J SIS!? «-»*""• ^^ 

tUt icLi ■ HIOMEU iNnNSlTY. 

HlQHtR FREQUENCY 



/LAA7UL 



Op*n Uotn 
" -^ - -^ tntpi ctot*4 f»1tr - 

A r _.- ■ r 

— * 

Summary i-^fcU 

oLj>u^ J ^fcM-p^! M\jgS «M*fe*" *^* jkJI U** j! Uj JLfli 

Jsr" £H -^ oUkji " ^* ljJ| A*-*** 1 Jl$ M^M* Wy • u*&*U v-JL 

t (ijjrfJt juU ^ ii,i ^jbiy ^> ^^^ <^) h Iteete], <iis) J^a :Jii 

jt i-pjl .0* Jji f J* Jli-j i([dogz], dogs) j ^ (3>- J] <^) ^j *«afr**Jl 
^1 Jb>j . (gasoline) ilj5 ^ [gasddlin] ^ Vaf Jgasddltn] iii J . J-^J U J-Jl 

^uij j^ji js-^Ji J* fyfas {** $ sMtf #. j&\ (^-aJi o^.j ili ^ 

T66 



jk JjU ^Ait J&Jj <^i .i*ij-M CiSidl a* J«i) pj*tt ^J**}\ irLliU 
*Jti ^ *;i j^.\j .[s.s,s-s] j_^> of jf (s:aml 6y*j [si J>W o' <<Sam> <**-! 
cJUJI MJ ^Uft &J J>\ JSixll ^ J^i* *£! J JUr ^ > ts]>*-^ J; ilsl 

S>^t Jl ^UI! V>l ^IjVl J»j *-4b .^1 e jUl J^5 u^ 

JJ fcj-, jUjll gii ifl&U Lii i*-t Uaio .^-inSI jl^l Jl ioUtfl ^JUx, 

£■ J** 11 u^J* k j& { lM o* Vr^ 1 -J^" 1 v^ Ux *-> ^J^ 1 £->* ^ 
j* ij^aJi JLJ-1 iJLi J £<4j4f *-jk> (4.3) J>uLl ^^J- .U£^\ 

<U4i = voc .wbU «>/*r>Ji - i-JUtU-i iU*I1 = LCA 
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Articulation and Ftespnance C&Jh J^J* 

C^all J ^ ij*^l Jy ijaUii olj^bU- 4»j5W 5>UJl Irijjjj By^O-1 

^J^^lJj . J^aSI Jj^l oW/ ^ jj^ JLU-3 £**S- tfj^l) tjJy jl S^cJ-1 
US£fij 4 dLLlj tfjidJIj rtUft cti> -Jf Vj*** 1 oUtW^iH-- J € jWi 

j>*d! Js.*"^ ij**J( ^fcj.1 tsAi^ai^jwJ -JjjJ ^y 44-ii ^j-***"^.*^ J 

.Uit 

The Vocal Tract: Variable Resonator : j^l tfj*^ 

And sound Source ^i.j**» j^***^ -£**■ &*j* 

(4.51) J^iJl J&\ '.•iaj! 




V>*H <JU-I 









^>t 



J 69 



ZyJ&j t***jJi ij>Jd\j i,a c ajAJ\ iy>J>}\ : ^* *_p^JT ^jUjll o1^43ij 
ol^l ^J^lj ^tw-^lj, c\m\ Ov >i>! if.1 o>J . i*->*. 0j& Uc* ^1 
J^ifl J /.tf diUJ, . UJ oM,* ^UJIj Sj^J-1 J*b C>J& U£ . v^l 

jt UJ o> UJb ****8 fW *4&Sj iwj** J> J*, iUJS / l*A> 
jfeVl c*G *A^I Si^-Vl *jjlj . *j*ft ^i^fj ^ ^UU,* iA-yll ij^*) 

C^i J «Ui>Ul i^tejiM i4S£ jt ^UJJ ija^Jl J^l i^i j5jl iJfcLl 

Sj^i Ji^ii ^j j£* . AtfU ^wj o^ 4 ^ wL-Vt jU>l ,^*JI oHJ.\ 
;^w* iik* iu* 4*ijj jL-UI p±j& i^Up 6b . jkil *Li*t ofc>- J:** ^- 

•^iM <iw> j~^ ^ i^iJi oji*JiS\ isk^» ^-y *t^j fc^oii i^>uii j 
Sounds Produced i>uaU oi^^i 

■x 

li ^ja/* *W i^^M ^ i_pUJi i^jjjJi A^li xx<£ a^j ^> cvi^Ji «L-&t* 

cAj*>H\i -tSj^ *^.- Uu ^!>*I >*-** j^i 6^ ^<iJl ti^-^ d^O 

.ijUi^! vV 1 ^^ f ^■f k'r* 1 U.f ^jU^^f 
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->->>' j* ^v ,*=» J-ri j^ «y wm e- • %#***» ^vvi 

Combined Sounds * %S)\^A^Ji\ 

p^i i£z> -o> u-w g^j ^^ ** %p*at*tfrf^si j»ui jsu 

o^JI ^14 ^ .rtJV (affricate J?l%$ - ^yi o^l > *<£fti, 

.(44) 











4.4 Jj-U-i 




* 1 




^^JI 4-i^.Jl _^Ua. 


>Mtl 


jivli 


C>*3S 


^jL-V) 


it.! 


V^-Jl JU- 


I #**»&** 


" . *$JJ* 




N tut 

fait tout 








UiVl c^Vt 


tmt tyt 


^1 (ij^f 


^ Uj^i 


&j> V 




fpt M 

1st tit 


V>m>J) JLJ-i 


^1 i^ 


^jj^i &• gy 


jjt^ii . uyi 


fbf tgf 


J>-*Jl i$yp^j 




&jmj 




fdzt 
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01*" 



Uci \*j$l U^ .h}^iy\ ol^t t ^J| ^1 s^, o-i.^UL-. 
i<cJ!^i AffyOfjF&ifA ^l^ljte u^(, ^i ^^ 

tfj** £♦£ ^ Uj JJj* ^ Jit ^» ^Jl *(*-# WUi dl^JUt fOidj 

j ljtta& .cAS\s**.yij ujyi oi^*t ^Vi Jl^Vi) Lj *^ ^ 

.Ufet L**-l\ i*j$j «_>ij^i fW^jSjJi c^Vi #i* ^ *-fc* J* 

Landmarks of th* Tract *>A1 j^oJt <^y*tt oWU> 

p~tfj /u*^ 1 tf*^ 1 cSj^' p- 5 f-**M^ ^** 4-** *?*&} ^ji 
■UuUJi *l^UuJI :(4.52) JCUl) oW^f ^^5 <>■ *l#**>- %«*■ *c/>Ui*ll 



Sly r&£j»*d lh&**m 



-Wl«J|<tyisJ/^ly nj^h 



>^i! <*oAsJl <UJl 
(UjJI) ijUUl a>Ull <UaJI V; v 



Ifefrrior mailrtcLx irw.it Ic 



U^viblt 



Ny 1 ' 




SjLJl i^Uil *UaJI 

Sujh*;** cmurjEtw mulct 



^iUJl 



Ui^aW-aKll^t 



E rap ha iu^ 



lb* 



i^UJl p*Lll o%AiJ ^Uf ^ :4.S2 J5LUI 
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f ^U, i ^Vi p*UU ^c- J* ^iU vj-M* (W* >J> V>*U1 ij^ill 

. .(4.51) $*»'$$ aJhA > gjfriU f j*M»j ^l 

Oral Cavity ^t^^Jl 

M* -tfjg* ^ *W sMi. ^»>Vb fUVi j* ^i *-i^sj» j»u 

V* Ut-Vl Jtrfj .(4.54) J&tJl ^J\ Jlillj (4.53) JS^SJI t(ji U» ^UU 

i^ja. ^ i-tuji &-41 4Ji>vioi* ot-Vi^ $ gifts <# ( ysu ^-ju 

4iAJi £. f Ji*-ij **iU JS ^ oU-Jlse ai^T, otySj- OUMa. 4U .^il! 



Qrt*al swftc* 



</* 3^' 






UifrUfl WW »*** 




£^0 gkJl 



•pin* 



%**< jJ-y" 



.Jfcjl 
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Corpus oi 
mandibie 



."■■v&i., --v 



r-^V < £/ n •♦Wj 1 * **>>* ^ l ;<**« j5LUt 



j^t ,tU4j (4.55) J£iH ^U)f ^1^ ^'wi^jl u«^ <J!>h 

^ 4(r uJi jj^ j^i^a^i ^ ^s \$J-\ y=j* j£i, ".a^jji 

oUUl JL*I ^ |f/j| Sj-tf oi^tii^ .OJi gW^U ^iU ^^iiH lJjJIS 

_*ju uji a^ui au-t t^^j 



J^f JM fJUl . '^» *«"*»* 




Incisive 
foremen 



^uslt ^aU 



^^i-l jJwJi , palatini bone 



. ^1 ^1 J, 

.^U ^ij LS-J-1 ^Uill SJJlj ^ ^-Ull *£fcJ4 :«5 JfciM 



Palatine 
process 
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The Velum 



st+Ut 



.4-M 1 «l*ji ^w a*-. <*y- *u* yji .itu jl a+ui ^i 
^ wilU a>i Jl >-^ uu* eu Zj-±y ^mLm ^ SI4IH <d> ^^ 

fU*Jl ,>. sL*Ul i-ii>f ^Ll- <-^* *U* <y : 4 JU h\ J* 4^1 ji^ 

<^LI o^iiJl ^^ Ux*j .( r UVi J 4*1 JSLiH J*l) "J** ^ ^Vl 

iia« . J>-IjJI jyJJl jlJ»- .UL Ajjtj 'Je$\ Jl y-jjl lifcA-t n%jt *4*i1j]! 

U^SJI d^V! pUj t U Uj3 ^^^XJI . «jU» J**?*) J~M »i* 

■>' cjyj Jl <y J "* W) '**& **fcVl i)J^Vi c4j^H ^b£ . ij-WV 

J*ij l>-jii* V**Vl «— i*_jU«li1 ^»»S ^^l t$_r^' tJ*ti 4»l»UtJS«»^/l *JJ* J>-1 ^aj 

The Tongue ouii 

. oL-iJt ^^w jU,Vi ^« ^U- its j* ^i oiy^Ji fU ^ 4-ab 

J*,* Jl 4-iUM, >V* Jl ;oUlfl «*! ^ «fc£T . 4^. of oUU o^i 
r^ ^> y i^^-l JUUl o«:>U* ^SUs . r L.Vlj ;>**! JL, iwiULlj 

.(4.56) JSLiJl .OUUI £jU, W'vr- V>^ ***M ^>j~^ <j 0LJJ1 

vLJJl - iflHi iLiJl 
>tt ^i rJkJi ^ 

5^1 £» v^Jl %j# 3LiJl 






U^lil iJVjUl *1>JI 
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M ^\^\ J^JH- *>1 .i*7 , >%. L-iUJJ JUJI ^ jl iJLJJt ^Vi 

^ U^Ji ^iUVi ^j*£j *^30i ^^ «ji~Ui . v** o*^0i J*^ .^8ui»- ,j 
. j*Vi J&B *>~J1 xp JUl\iUI! J^-1-b vLui . -^jji i*^*Jt J^jj 
ji *l^b 6UJi iual £— - u fli* J| aUfi y^ ^B ^W t£M 



, «see» 



.(4.57) J£jjl* ;2fcjl 6UUU 




\$H\ jP^ii > ij*>M OUUi o^Up Ji jUt -i)UU ^Uf cfu- :4.57 J5^I 

o%^Jl = GG .UL1\ +S$J*l\ o^U*il = IL .**j*Mj 
= MH .iAilt - V* 1 * O^UJI =.GH .4^411 - iJUJl 
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i^ 



-.?<>* 



Oif 



^» U^JI MLftfl ^JUUff ■. ;>U» -jV>Ii «U*Ji_, UWi V*>Jl 
uUUi i^j ^ 43 ^i y^i ^i^j £. ( ^j< c^U*J^ <*>! Ji cjUUf 
JlSUl ^ J*^[ <jUJi o^W ^krf .<£*^Jj CitsU*«) <ii>I Jl 

.iib*Al OUJl 



The Lips ■ ■ aaai 

iyi ^J1 Uill iji-dl aUJ| ^iUt ^ ^>.^| o^U^I ^ .fcJuJl £ j^ 

,>^Jt JV*V ^jj^ UiJUjUJI *U*}\ ^UJI C5l<4.58) JS^JOj^i-liU 



"ui» ^J** iU ' J * 



oris — 




■Ml ^jlJll aUJ1 ^ ji^I .4^] o>U*Jl :4,M J£i)1 
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Acoustic Theory of vowel osi^! jU*>> y^J\ ^kli 
production 

cji^ a* j ^k ^^ ^ i&j+y o* 0*0 £&$**&» a« J** 

<f*yte«h) <**:j Wr-^ *=*¥aU. ,>. *rj>J" olftji v*-* (£■*• J->~ J**- j* 
*V**£ ^>-* J^- ,y ^^Ji ii>*J.* L-Vr^j US ^U J* .1896 fU 
i^jll oUUjllj W^l «H*M iUjll ^l«y L->-j * jUdjS ^ <*-Jte^ 

tiO;**- oJlj-^ 4i^bajJ £. Si^-^ii oU3^3l cjjU-" Ux*j .i^U^ ffcg^V 

(jyj C»i^ J^» . i>y t litli Jj^ oU^U* J* cX**- V^t f£J* **j*4- >^>jr** 
. **■>»> otitij* Oyj £. /a/ j /tf (juj ^U ^ * Jfc— jUy ^j » cXaII 

jl-U#j J^>- ^-jj jJXd oitdl i*l*-i J>v » ^ v">^' iij*^ c^L.U 
JfcjJj . 1960 f W i f *£Jl jLL*l J>- owJ1 *£ji| 4=,^ cJUy .cJlj*dl 

^_^L- ^ J* ^X*** ^ jtf^L* g-Sjif Of.aJli j*-j jj> . yj-*Jl wUJl w/ 
(Stevens) ^-i-i^ -jji jUVl JW Li>el .jOi^l _tfj .*_w*i nJt^* S-uJ ^1 
^ trtj^| o<uJJ* w-iljal jlJi.j *^UUt J-^JI JbJb£ ^ (House) ^jUj 

jL^; w-W ^ *l ^j as, „-vU>Ji ^^1 J;^ ^u* v u^ jj ^y-Vt 
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Resonance of tube open at one end 



>M m± aoJ % 4&» jj f&js ijjrfii gu» ay *>^ ^>» & 

wy wL-sLj . ^- 6B jl 17 x 4 U Uij ^jj^S J*b .t^-il yV". 

. 4>( j c>*K ip^-. 4-.L-*. *-jll J* <^£ (fe^JI /*>^ J> = F) Afiuil 

tiliis f ij«L ^ *i>i i*^ f ii^,i w^j * f u*% ^H\ J> u-J> 

tpU *_-£ iajto oUU» b^-l fcVj i-MS ^ift j (i*lA i£ Uli 1135) 
. (vfc*l <j b»~ 34,400 JhiU, SJlsH j V* 344) ^Ay. m r...,% U^JS <JU» 

C 34,400 cm 

F= = = about 506 H, 

A SB cm 

f- 34,400 **j*J\ 

UjZ j*j* 506 = = = x>d\ 

p. 6* *VjU J> 



W 'j'j*- 



%* 4 *F **>•- J^ c^f aV ^ISju^-C Jtf C* 



u^j . Ljy: jiy> SOO ^ ^JVl U* JiL ^j «; j>! J jj i*lLL, . o*tf 
^y £■ kyfl oU*Utt f i*-Jl (4.59) j£Ut ^J-jj, iJ^j, J^ *L.bay c ■■ J 
^J\ »jdJ i*i5 ^U ^ ^1 *>iStf «=to>! _;>' |^ t >* ^Usli 
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5©0Mx*lOOOK| 






6R 



SOOH* ♦2500Hi 




SOOHx +3000H* 



.(*goingmy way-) .WtaJ hj^ o^tflyJl -i»« t-s! t("<*JcW**> 



Resonance of Male Vocal TractJ^jii x* j^t ^^' Oyj 

■ w m 

DUjll ^L-lVl g^l tfj^ 1 V~> -^>J *&0 J^ J* W3**>*f*5f ^ 

wb jb-vr vi>*!! i/s-4^ ^uji v^V* U-l *.v* ^ ^**S <s^ SS 
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jcuf >t /l>- ^UyJi ^kkt <^u ^ 4j* $ £,& ^iii ^ji dux 







M 1 £> <* *i«Ufe *v*rtT1 J> Jfc*l *«jf ^^ J> ^JU ^-y, 4 LUJ| 

>a- ^ t jLJ^I dO>tf aUy * .-u^* £■*** J& »>S« d>i> . i^-Jjh 0U>l 
ifti ot ^ <#* _^y -. *iJ> olMjiH j J JlaT -*# 4^i«H ^^Jl %jtj« ^ 

jt t-^iVl <y j^t i^ l^y Rs ^H*Jl ^1 &j£~*j t(N 4 j H>) ^^mOH- 
Ujll ^Ijf 4^*. ol» JfcJL, t 0yj J3? JU i»^ <$jUJ lrf . j^jl J^l 
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Oy^> <£>U_j .jSUl 396 ^ &y*& fcjJl iIom^j iw^iVl J> <£jW 
JpU; 61 . $SU i«jt j ^^211 **jJl Ca***u*j t Jj^li OyjM JttJ w ^ijJi 

£• L&* >U; ^Vi WJl J»U; of (&™K Uilytf p>l Ufa* :cM\ 

V-&JI <?>UJl g£g df (4.61) jCtU j£* - ^JSUH* ^XJlj UoJi ifr^J! JrtU 




mprtr + * 
i raffle 

4^ 



uw*uir_£ \ / \ ^ 0<mi 



^ ■ nrnxjnym p«UW» pfcMjir* 
P- - rfDKiniMwi rttgolrve prr*&v*£ 

Upi Oj&j ,Jj^ ^ ^LJlj iwirf>l ^Pa ^ P, J.UJI ]j .xif 
.P a j P, UkS\ j <fe,J) Jo- JSi) j >*JI ^li J Uxi? J* 

1500, 500 cU»>% Oy idjll* 3*1*. *-*>*£ jf A %*j**N ^M- ! *J >^ 

jjj v^ ^ ik--. u— ; ^ttj ^jU, >u^. jui u«s .«a,Ul ^gtf ^jfe£B 
%>u ^ .i4»>Ji u^-J» i>*ii ii*=U; *M< <*-*■* s? ^>u-Ji o^-Ji 

^ <il» t *ULM vm-JI ,^3 o^fc U-* -u^» -^ yM *^ £»P 
JlSLiT (4.62) J$^ii ojli ,j||*A i^k ^* JSJ* J ^* «srfjt" Jl ^j 




X* Ufa; JS\ *r£\ J£i *[ Jw*>f .jUjll 4*, ^citji ** ifr* «ry ;4.«a JSLili 
i>\ *>1 > v« ^ iTSlj^l U>Ul. J* %LI JSLi J* JUtu^i v* 

J£i J* J^*U ^ ^j lij c^Jl J^j v^i ji iLy^i Uui- jx 
JCt 3yS tJUH c;l^l ^. 4ilk *iJUU jfc &Vl iUjJJ > i Jt , . ijiU <*->i 

^IJ^iU^ .^Jlil! J^iJI 4 /i; ^. w > j^ ^> aUt 

io*-j (ij^il JU-l **£ ^3 jjiti) ^U *>j & fay 0fo*& JU-i 

hU LLi j»Us, .(4.63) J&SJI >it ^L-Vl M>dJ oLaiy jl ^U*Uu 
oj£~J 0^1 JU-I iXi c>* £U* tnku-i ^l» . U^jj ibjl 1^ oUMyJi 

tjftsgfajH ^ *i* .j7^ 250O j 1500, 500 ^ 4> ^-— • #** &M 

o^oi iu^-i Lii^l j^ui, j&zx _ei)i ^ i^ j Aj ?ja a^s ^ ^x~ 










.js^n ***** j iL^ji 4yyi ^ .^ujii ^fc 
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Ul . UJ^JI J^\ ciys-U *!*5-*S/ tij S>Jmdl ia&p. i#M s^ J 1 ^ 
.c^l '14* *>* ^ *Lttj=Jl U- tf VI CjUjJA) *>J~~ ** 

i^jli ^»>J* t)j6 ^ t-sofe. j jfell -cJUItf to o^-ft j^? ;<*-** 

oUtf^jSU ^x>UJij tj^iiii! dJi -w djrfj *«=*!* *•*; ^y ii ^jlj^ 
i^l $&^& <&*,& *^*** ^'>^ J* ^-M *** ^"^ a£a ^* 



Vowels /I/, /a/ and /u/ /u/ j /a/, /!/ cJl^i 

£>* ^ *g*?' l #^*i ,J **o #yw>* <>-i (^"^ tf^J ^^tij^ 1 
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oj&_j .1%^ wJ^l, _, 4l£ij u jj*. ^ JjU o^JI ij^Ji ^^ 
idtll J*- <>i .^^J! i-abjll ^. \JS JOfc™. ijA^iH ttfcyij . <t ^iUI 

UU iijj: t^i^jil ^JUi J jfrVi ^ i^jj^ /y cJUJI jtf Uu»i .lib* 
c^aJi jj-a, of a*; ^ 4 i^j JS J n ^JUU i^-Ull 66^1 J* ^l»U 

jiill >l) jkJl ^ j JJ LtiU J/ ioUil>dl ^ ^ sjfc*, 
-M ^ Jj^l d?>*ll Oyj OJi totftb^l .i* j* f*J\ Jcj .(4.55 

High, Front, unrouded Vowel /jAi 'j* J>\sH\ cJUJl 

^t <J^«dJ ^ yi* i^j 4*m/ 31k /key/ U* ^ *j*JI >~ 

^LUI ^ jU, .i*^J| 4*U.| y^ *;U fKdl ^j c-*-. y> t-Uj JjJu* 
.(4.64 JS4H) dj> J *iji! ^ (^ ^ By* ^J» ^^Jl Jfc, 





jj~N>* -B-^^fojattfi^JI ^t>y> ^ki* iak> j^i iyijii 

t 1 ^ 1 J^ ^ tf 8 ** %" H ^ kJl ^ *-' > 4 f^. flr^ 
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uuji - &$\ iUtti 



A/ 



.mcJUijl^l^^Vb>W0UJlVU>l*^.*UJlj# :*J»JSUll 



r * 






^ v-i^li ^J» (i>td» *tojf & '^^ *-*>- ife^* *** ** *v m 

iJLiU cAjbyto j^iP- ^ *>u<iU «LfrjA ^J>*JI t$j*U {r> tr*"* ^ 
44-t^l U±jl*xJl uA> *rt4J * ir fi*i *£* *>* cA^jM u-i dUSj 
.xbJl cJUJI J VUi* ^ £#M Jtf W i^^x^l ftLbjJI ^ U* *A 
jl <JUL1 Je-- > jJ,* 2500) i|jSjH gt^JI ^^1 JyJ U>> cr* 1 ** ^^ 
.(oNU-l a* ^ » 2400 j 2250) C^J ^~ JWjJ <-*> £• >k* 

J^l tf>il Oyj (4.66) jSLlJl <J W C-3UU yrUill JtkUl jjm«u . JUi 

.(Formats t ;>^li ijrjlV oSLStSsUi ^ J*~i 30*11 ^ t*iy> ^^ 



186 



^UJl 



mcrnuu 



MCrAQGRAIi 



N 



■'■LM. 



P 



-f 1 



/i/l 



i^fc; 



•j^# 



nM-j.dMM' *t»B*t» i*A£ j /w 






^ ; A 



<J^" J-i' ^ J=£*fc £p* 300 J^ »di ^1 J^l ^-y 

^-.U* *g*l" j^\ a?J\ J=*^ » 2500 J^ jS>lLi tiUS ^^ 
JJ^ll Jl >JI vly .*■»■>=" ^ JiSLiilb jo* 3000J^ j^l 

J-Aiu-* ,UJI ; ui^l l*Jl jll. ixt V* !jjr L^ iXJu' v>U<JI V-^ 



Low, Back Vowel . /# ^^i <^i <^UJi 

". (4.67 ' J£JI) ^aO m^I J~^j ^tJl Li^l ^ ^ */U 
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M J g&^-H ij*» u* *"W l *^ *$*# i^Ui ^fe >u :4.«7 JCiJ! 
(4.68 Jiiil) iJUJl . U*Sl iUJl ^1 wiit <<, pfi .ku ^U 







Nl6gl**»y»m. 



/Q/ 



a*d! iw* :*•« J*UH 
fat jla^J »UI 



u^u .i»^iy*l wi^i il*x-V U&sl ******* 4 *jj& <|% 
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High, Back, Rounded Vowel /u/^l^^UJl 4( yiMiiJUH 

£>>> My t> d^*^J V 1 ^! * <o>> o^UJI t)>*Uti *(4.«8 J£±M 

.(4.70 J5LUI) 




/u/ 



. •■ i 






j* SU ij**U ^^ «W-w M J*- r ^ *ij^' Jw 1-5 *^ ^ °^" ttwo " 
^ ^ <sM* mw y>. ^ *S* <£**"$* & ***** «*^ 

if UJL^{ j£c till ,U>f >li* U £>£J . "^ iii* tfj* iSj* J* <j %**j* 



189 




- «♦! "^L'lu>l v %Z'M 




J*yi J-JbtV ./W<j <e* aUUi iik^ gj^i ^>**UJ ^1* >t» :4.70 J&iK 

.cJUtli til fcjljae OU^f 



The Vowel Triangle 



cil^tt^JfcU 






^ ^ -x 



14- ■■ 



•*Sfr 







/i/ /Q/ /u/ 

>M j N?W cii^-ll ^ iiw-ill c-li jU*y %** ij^ :4.*1 JS«iil 



&f*fi& *Vo- ^ ^1 *1 > ^i <i^ii sftjfen ^if^* 

J U.U LjIj 4i^ji L-*li* Wr^ J& -tywj Liy Jrf t JU-f £#lj <j i*l 
j£i jj&'Ufc*i iUj ^ * uyjft JjiJt ij*il ol>; Ji; . c5^l jU*l 
jjULl JCjJJ jAUS J&i £ yU>J! <Jriil J-i* y^l *** > yi^ 1 iij^' 
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*•»• W s jfr &+b «i*^ (Uf ^% ^»* y *■ # *j j^Ji j*> 
^ ,^^-ft <*j*ii c^ &**/ u- u r- 5 J' J 22 -* ** J* M 1 ^' 

4U& ^j^Ji ^^ ills-' J#i^s «M-* J* S>JW *£->* c^LSiJt Ji>xii 

V-J" W ^*^< Wfl ji«tf » (4-72) J£JI ^ i-UtS* oU*Wl 



WW 

icoc ■ 




^^>* 



^ .Judi 45,1* Jp c^j c^ ,jij^ <*&* <**/ £** ^%"» -*- 1 * J*- 1 * 

£#=» J»U UJ ^ J** >^ u*jU J^ 1 **£ J frL ^4 'M-' J*i 
^ tilU Jl ,^1 jl &-**\ ^-U t*X* ^5 abjy . &Jfi'$ijBj ^jM\ 

<~*j**\ JL*> ^** i*8f>* v** 1 <^' J^* "^ °^ -vb^'tfj^ 1 
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Effect of Yocai Tract Six y^M ^^*JJ fy* j& 

Jkrjl'x* %Uz* xut cJCJ 4-3 ijjs*li «jN-jb o%£irft ^SUt ij 

Jii* 5>JI ^1* c^A-SLUl olw>J U*-pt oV-ull {Barney) ^jUj (Peterson) 
dux** \J&a Oy^-J <u- 4ip ^it oUak£ ^* JUUVl^ *L~Jtj J^^ 
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L>-j-ll o^UJ^JI olw^Jj v-L-*Vl ^w>J* olk^ :4.5 J>(^1 

^i r UjVl jU*l ^t5^ iiX^Vl ^^iV* J <^t>V* ^ 4«l>> ii>d( 
.(4.73) Jfciit .o^Hl > 5>ai vr-^ c/*Xld! r U!l i^Jl ^ 
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Relationship between Acoustics anji Physiology 

.(4.74) JSLUl . ^-Jl ^'Ij^-VI J* 4-^j i^yi Jtj^Vl J* 0UJ1 




cJI^Ji J£-U .oSU ^Uj. ^iii- (Carinal) Z~~lSi\ <Ul>*Jl :4.74 J5LUI 

wJi^i <tf J^*- .0^1)1 jW j #>> v»*v- cJl^# *>& wUSi 



jjSj ./u/ ^ ui> «>j, o-Ss Irt* /i/ J <*«;> OLJJi io*. o^' 

[ij;»eat»J [i:] ^-U%cJ1£a!| JiiU ^jlj •!> ^ *iLi ^ilj \^ilsLl ^V*Jl 
,^-Jt S5>- t? H-?-! o^S IbOte- «at» j [x], «Ed» <j (E], -ate* j [ei], -H- ^ 
^Jlj ..>H v^-Vl cJI^I Jyj ±M J -*- &Js\ gliy Of jXf . v-—i 
[o] , «sew* J Ickj], *soot» ^ [uj, *sure» j fuj Ji-VU JcVl j* UiiU cJl^l 
J ol^ JI SU>U ££&2&<4 yj^l • JWiteM. •«««*» J [ah *saw» J 

^!St jy*H J j£u *£jfprJ( ^ i^l oLJJS ^ (4:75) J£ift ^ .[») 

193 



J&U cJUJ! ibl* 0^ ^j}\ ^ii* ^ Sj^-dl Ui=U c-i!^l J i^Uil 

^ < * ' *. -1 '■ . ■■*■'■■ 




,-hid- (2) fheed* (1) :oU#i j cJl>*U ^aU i^ JJ^t :47» JSUII 



of cji^i ;ul- jiju»i *ut oi~ui ^yi v^J» j>-)t 4-yb ■ a& 

t iLJ-l J* .^X« ot tf-O&Jl c^oil LUA ^ . t^i, i sm ^}\ oI^Vl 

r»s ^Mj ^s* <*-i>* j Ji&Vb ^Ls^ju ju^ii *-^ jj^ j# 

i«hid» t-hoed» MiJVt cJtf, <,Jh-v-<it JU^ j ••Os*^ 1 ^j^ 1 &jj-*-*i 

c™» .-heard* i«bt»d* i«*b<x!- .j-hood* t*hawd» *«had» t -ha*d» 
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jjj^. yjji j 44*^^.1 ^ii» w^iv-Vi i-u _*i* .^fc!i ^11 jxui> J^Vi 

J* ^lilt ^1 J^lj ,^J1 ^U*¥t J* 4#' yjfcfl J^» (767) 
.(Koenjgj 4fcf **** fej^jliJl ^ j#a* ^ o^> .^tjl ^Lb4l 
p^* ^JJI ijjj* 1000 ti> tijU-/ £**j j5^ 1000 ji>. ^^ ^U. ^ ^-Ul 

^M v^ vj* <M g^yt & ^ *%*-** ^ l y' M-*- *r^e ^ 




d* oi oe u 12 w 
tf^ ^ J^l ^jll J^l «y 
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J fyjf *&#£&&< &faf c-jS JS* ^.^rt L1*-i! 4*^1 ji* 

JX^I ob»jJ c^fij tl^H ^^Ji ty<H ^ >^M ^!«y ^i jL, ^ 

J££H oiwy ^ j/fl ^ j^ ^ Mj 3 1 > ^-u ««* j#i ^ii 

^- <4.m js^Ji) UW ^51^ &*£rjjgj*gip *dii ^p g& .' jiiii 
• M j! iu] -,* U**j j&f OWU IA [aj j j ]-jt tu jjy 
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>ll ^jll J-SLliJl *l Mj ; jA i^ii fe^U £4t&sU ^U ^j :4.77 JSUJi 
yUl ^' js*^ *>>«; 05? *3>il J-U- *> ^Vl j^ll J* J_,Vi 

,-u- y^l ^ < w > ^1 
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jfjli JX^ oii»>j f&j, cJUtt gbiy i?J? : if Jjl i4-^i j^ ^ 
i^-' - ^4-lfi - AtJU/j*-* t*. jiij t £AJJl fpA 45U.H <y JSSt JjVt 

ut Ujl cju Ji^X ji, . ju£i oUJi ^ .^U jil.^ J^iil j^Vl ^-jU 
<>■ ciy*^ J>j i^tiJi j-^t *!■* v* 5 " ***• «^~J ut~ui j ;**£ y*f 

T<m»e~liaxVowal* ^^^^/fr^tflfisJ^Jl 

•I4-A*. ^y J>( *->U;^i j (Diphthongal^! c^jij cJl^oJl ^ uj 
0*£» Jl «>UAJ» J>*j J*>. j* ol^l . j* jj^j X+aJ*. jf Uyi^- j ^Vl 

Vr^ u-J> Wll J W^fcj vr- sfltfe tf-i- vli, .i«>uil cJl^Jli H 
.-cue** ^ C-soy t *sow» 4 «sigh» c«saw» i-seu<» t *sew» t *tah» t,«say» 

i*sang* < -strength" t *sing» : ytlt oU&l J c-'l^i <>>U^Vl J ^JJi 

' - ' . «8ung-> v «song» 

^ i*>^' cJl^H ^ JS j£ J JjU- .^JUil ^1^1 J^U j^ojt ^^l 
J ^>^i i^ll JO ^ ^i; jp 1^ ^^ U ^j^, t ih,t i^j, o/i 
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Diphthong production yteJi <$,sij«di jj^\ 

How Joe fetes trains. ) do not play oowboy 

/au/ /ou/ /atf Xtf/atf /atf etf^au/ A* ■ ■ 

jj*A\ tfj!^\ eJy^ cli iiUJI cJ1^1 oil* ^jki^b Ml 6ft/V35i» 
^U* ^ ^ yrfl), ^iU-i Jl jU *4yi > ( [au] j [ou]) <[ul J v^lil 

M^i ^M> ^ u w jit <^ji tf.^tfi, ^^, ^j ^^ 

V™ *£** J=£*% JjVl ^^J! JX-JI t ol^3l Lsbiti cjI^i 
(Holtxook) »J^y> ^\i j& . 4^ ^b* cJU JS* J s;^ 
^1>^U C^J» ^UCMI o1,v ^ (Fairbanks) ^JSfe>j 

; ojiia, ^-j UKl. ^^ <J,J, ^ i^u^i 
, •Hugh- t «Howe» v -Hoe» t «Boy* t «Hay <*-« -My name is John -* 

oi^Jdl ^ti J>Vl <te)t ^Ji^l D1 (4.78) Jfi&ftjfesjifrijgpix 

^o^t^ Jp yV > Jul ^ li] ^ JJ^ V («i/ j /atf. /ai/> Ji* *-Li£t 

~]<IM j *[ouJ, N)Ji* j--V*ytall cjI^oJi 

^>J1 JjS^Jl ob>y ^.cJij-di ^* 
olwy o^'^ i-^UJi jj^Jl ^ JjVl 



>00 

»30 



KO 




500 4oa 



» ><=f3 ;o* A^2 » >Lsi 



I9» 



■^ [ou] x* \S iLj$ t y^y^ J* [ai] j* x£ [ai] ot oUi)Ii JWt Jij 
J»^ laO- jlJU-J <> f uSlI JJ JUil^ij * iiljM OL-Ui"o^UA J*j JUJ1 

oSl^all ot^i (LoW«*») C-|;i> (Person) ■ -'- 0>^^ ^-li Jij . iJUiJl 
UUi ^J» Sj^l i-5Uili o5l^ t)i Ufc% ti>Vl ( aUU( ij* £. JLSWl 

^ *>^- V* * ^^ 0^-* ^-^rijfi* 5 . [3f} j but [bQ J*> «T«nse mom pWhongs- 
i>ljJl ^i i^U iiU- *v>4&I pi] j taul. [ai] -5 J^Ml *-sL4l oJl^cJl 

^ . oU^iiSfl £tw o^X JjJb^il v»-^J *V* W C.J=**J l tAj-" 2 * 1 &*****' 

Semi -v0we( production *&?*& ^iU;t >M 

bright- t -y£u» *•«*» $ \fi M j i/r/ i/? iW ol_^Vt ^^ 
J4 .££j>.&jt £>* ^ naW ^t^'iiU* w-Ut ^ * -light, j 
Jl V >* 0^ i<M» jl «car» J ^ ^Ul i^ OUS Ufcp /L/ j M J>>- 

^ JUJl y» US /U Uyi* ^ ^V* 1 ij**J1 £>' ^ -N jl™! 

e^\j*> \*wy. o-st^l ^jiUil »-iL^ -L**^ lj^ Ui^ Cr* ^ M*N 

^xi *UJ» $i *:C*- ^ *wV Ul i^j^NI ^y 4^^» Awn/ :JliJl 
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. ^W] ^kiJi. ^ 4, „ ^ tti% *4^B ,-^Ull <y 

. [ftp f dft**ij tdown- 

W O^tSLLJl ^ ji^Vt jt y*bu fajii ^ i^UiIl o5l^Jl «j>^ 




a y a 




■Q W o 




I W 



.I'm! j <tf^»- 
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J Lis }Sl iks j jUJ ^ 6UJI i>Su v *jj& t i^ £tf>,>j/ ol 

(^ >J*J ' C*^ 1 cJ 4 ^ 1 OJUlJl &* ^ S-U* c~J iiaiJl J& t /ya/ J U* /ye/ 

^^ v^ 1 ^ f Js**^ *** <<* ^ t***e Ux* [aya] *U [a] ^ jfc^l 
,/ a^L> JUUl tf> oUJ^dl j1ju4 ^U ,^i5( ^UVt ^4 &fj 

-up ^ t ^ui g r j ouij o^;> -iui ite4- v^* ^y4' J*^~ 

/w/ J jt Jl^ ,^J\ u^iL^I ol_^i ^t^JUJl l^I^I oUJ>^Jl 
i^jlo*^lj vjUl i^ijl iU^JI «_j ^ij| ^^ Js ^j i :<iiiJJ ^^ 

V^-Ji SUM ^ ul^^-fcU* ^t iU ^ /L/ j ixf j*;Ut ^ . 

<jv j^i 4*»^j ol-iji ^fj <l* ^w ^teey ■ aj^ji jlu j hx* ^ 

*uu\^ u ^> c,uji ^> ^.^^^'j^-x^ijj y*p 

iS> of Uj Jxi i4j^f «>u,. jjSS, *-&U ^ ^U ia .v^il j* 

ikii luii yjyji ;u*n u^-at .jii ^ .^i^ji i wW jujr^lj 
^ dj^ at^^-ui ^v>J* iUJl . a,uu a^jj ^^ .^u ^i ,> 

4JU,*Jl iWxcllj, i^wJl iU^U.4i>U. J**-,Xi- C&- 4' .fRotrotexed) wiU-I 

i.l r 
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u^ Jl t uUUl Ui otf> U*-J! £fcdl «JU ^ . tfjL}\ oui ^ j^ 
Ol^ ^ ^U^lj l^ <{4.80) J^tJl <J2\ ^ll J^SLlzJI ^ t U 
Oj> U Ji /r/ J CM\ ^jll JX-JI- ol«/ J^ .^JUJI ^1| J^j 





J^JI 



a r a 



1 r L 







Bo [L^.Lp *-._■?*' *** 


I..-.r;;:-r 


B^j '•V i y^:." < -.^1a 




B-v- ■ R, ' Lfe,7W 









a 1 -a 




i I- i- 



flfif Jf vfcO. 6UM t5UcJI ^Kdl ^ Uxtf vid£ll J/tf Wyi MjXrf 
Vj <JU.\ . ^UUI JUrtll > JiiU ol (J^il c >i-- **-%* Ua* ^-j 
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^ v*i* , ^ ^JJi cJLaJl «*«*{ A^*-H* c^U*JI ii*# aii; *£-*- . i^l 
^| -b-Ui l^ ^] >> wU-tfj «sure* jl "hear* t *car» <U^ j iwl^ll [rj u**J^tt 
£r*S "boar* :iJlti\ A/ ^ ^^tU J*U* tf>£ j~ 4/-JU ^ c4UJl *JIM 
j]«-LI iV " J /r/ Jl ij^i, J M -fJS C}jjJ^i jtM ZjJ$&\ U . Pi] J [b , 
UJtt Uj* $#&'*-% y* j-W* <*UI Jiil >~ '^i.^U _*Ji oj-ijj 

*/#* #is # oL»Vi ,>* ^ Jrj>t*i ^ J&sfcg^* J*^ 1 M/ ^^ 




«The littte rabbit likes' . . 

* m 

%' 

H 

Velparyngeal Port; : -r^JJ-^tfllAJU 

Vocal Tract Modifier Uj-** 1 ti^ 1 ,/t^ 

T 

ilUy .o^Ji Jl ^*H .*M> ^ *« *v**l* ***4* s*y-yi *-**■=** 

iiU* UiVl li&jLpdl j^SJ ot t_jCj . -mining. <UJ ^ (^ /y/ j /rV. /nV : <-£Vl 
Jl J^dt ^-^ ./oil ^l LiiVl w-j^I iftti <i W>i* 6^j 0l (>^i 

if^^j MVcfj ^jb *»^i o^ • p4J> oijjjm jWJ» ok j^^i as 
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^Ji*J! ^j^ii ^i -^j & u»i iUjr .i* ^^ ^uijn ifj-i 
4 ***** f u *i J*-* >^ *** i<^Cji viVv suii uijjip ^ ^j <>ui 

JS ^ ciUVi ^ *5W151 J*J» Jl» "daW J*j3 ^ aj» jg Jl*z> 



i_<ai.j^ii 4U1JL 




i*ii^l ifcLi Uiili 



<i/j*^-») ./**•» *j-J» f^ J£k ^ ^-ji ^ v>*ui - *^-» 

- ^' fj*M ^ ,yfB gte 'J 5 ^ M**** J^ 1 ^yVi jptb 
iUJt -gijxnyij f-aj ,y^ 1*1^1 <&l, ju^j ji^vi Ji £a*! . ^1 

J~J» li* ^ .^ Uai* ^yj jrfjl *<fcU £, ^Ja£J-\ htijl 
>-iU*« ij^ Wl^l i^l »s^U*JI . viny *^jSf m>jUJI Jp^u 

<_-*jij ^ ^u.1 ^di v^Ji i^JXii ^uriii j- «*^ ^ *Vj-l* 
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V~*aJI Li .^Ul ^j^JJI .. ^UUI v^iU W-! -iUVlj *0*SUt) ^ 

.LU jU ^pU4 ^^S\ Ajy^ jj ^>l 

r+j ^ <si«ui aUp) j*-ii ^i u}^ a si^ui jf ^ ^ji j* 

oiVi J^; ^!1 WJ1 sliiJl £» ^ Jii; ^Ji iX.U s^u *juji ^ ^ 

A* 1 K**'^& J^U u?t^ll J*k*d! cL!^ &JA jti . j^yi 

S-i!jl yy-I tt^ull i,li; i^I <BelI - Bertl) ^ J^j (Frttzell) JjJyj (Lubker) 

. j^ji -uuji jsu^ >ja- <s^, ou>rf ujaLjj ^ j- v c^ii 
jvi*ii ^u^i j^Uidr i^ike ^t ^ji ou-ii Oy^ ^ui j^Ji ^ 

-i|j>UJI ^-^1 y.^b ^iUVl ^>-y 
Ui?> Li by. (U« wJltf \L-.1^aJl «JU tfitst ti\f cAS\St>>)\ <^u^ 

<>. u-J **J t^JJi <£*~vi 4 bU *«yi ^j.i «u*M J.u jit^ 

o^UaJ* ^»U1 j5 ttlJH ij&jL| aU*)J J>US *^ <S>U c*t$ 01 qMJI 

£*yw >*- ^ ifei-i . ijuj* iLuMj c yuji a-jy-i aUiJV-c^ljti ^^ 

,J ^ Udi»^U ^Jtf ^ $M CUpildH dWlW ibjJJl t_ab .<i>Vi 
. isy.| iUJI 61 tfj .ijyU! .-4J£*I oitiJr ^ (4JS JS^Hj c ^i, 

ji j-kpU ouji i>^> 'j^u i^yi^ai iUuJi out j, uju gy ^uui 
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Ja^l cJUaJl 4j\J* j>- Imm\J\ ai^JI ^^51 pXw jt iirtljJl 4LJ-! cAU* 
^JUi J ( «l«ljl ^ diUJj .(Utift Jjt) JjjVl -ciVi olj^Vi. iiU- $ Uf 




c-V«U Mj^AL" J**J* VM^i J| ^^c^Vl ^ ^jiii.i*^! ,>* 

*u*yi jj iiyii^i cJij^i ^ L^ few jssVi om^i ji *&d&u 

-hot* J |/ /o^j /a/ wv ll c%^U i»l>l 4U ^ WUy JSt «U **sue-. 

.Ui^Li Li,* ilo^ wik. ^ c-u* jj ifi&4+ &*Jtti*J£*£A 
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.( T ,4* 50 UjOi o-U») ^L, 5 ULlS &j& Ux* 

Jd^ s? y ^ **i>t (^^ j*w ^ uu ij>> ^iO-i gWjVt u-aL 

>*>a (ijii 4j ^ fp'jjfatb <}> **>±t w» ^ \&Mm uu?ji ^w ^j; 

vUs J* f*& 4&^ <-MJ %**-* *■*■* > Jwa-J* i«ii *uy» 
4 £»>ifc* wjjsaii of ji^ i^n^i j^jt i-Ui j*u *uujj c**urfi 

*M ^st g> au* ^y» >i ^^^a ■***•*! dy^jai grt? ^jU 

oljj jIj^I ^t; Uu* JSSt J^ *i* s^ U£> jtiL-j .i^l 

ij&i<. um m.\ j 4 (m.^ van ot^vt *.*-* u* * *> <>> *& UjVi 
Mft£**n c*u^i ^ *£>*>( vit^i i^H\ s&i, j^ . ^vl oy> ,>. 

,f %UJ S^u* ^ u! ^ ^ *d^1 J^*> V-I>M iJu^Jl ^ ^w 
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cAj+% o*yt cAffl Jju-# ^ U^L.^.jUo ^K. W *b 

... . ^Ul 

Jl\ jLt>l ^ i^U&ll jUj Ufc* JJi _&f u«j tf>- UU iia* Yj 

iJ;Vi iy-Ji oj* ^j $>yi\ UiVl ^^ *MM ^ 4> . **Jl ^J v?™i 

.<j~'>- ^ &JtLM *&Mj o^S^fl «>" ^ *V *-* ^J^l -** W-*"* 
.^Lo JL> ^ j^U ^iJI ^Ul x* U^\ iV l>^ifi U* ^ 

Nasal Production M#l c*U*!ft jix^i 

;uuiii ws^lj cJ^i *J j+A &&M &jj. ^>*ii >l*, <^ ^wi to* 

Jl>^l lAJb4 ^ ol o^O^UV a^ ^1 Jali <*U- - #fcf£Jit*jH 

, „#yj ^ tfA&t 4& >u. c*« j»4jM uyjll ^-ij tf t-jtij* Oyj 

tf J~ r * ^j iSijJ^Nl J gr,b,m/ jl^l j ^\ ^lyiV 
j! -k>; k~£ ci^i ^ .U£ ^ii. iaiftli oij^ill Jjtjuj ;<^u^. sl^Ui 
oX«Jl jlii /m/ ^i *^9l *i>>Wl JjJiW 5* MHj </ J^ sH* <-**•*& 
ti&t, -usaiiJl ( e Ui ,>-H) ^^l tt*ift%0*L ^!'v%jl4l 4^1 

V^-JI iiUU ^iiJ* <^f^ jf OUJi <*4i* ^-43 t/rtf ^jii . ^J&\ *Juy~d\ 
iff $ Ul .i^JI ^i>Vi X^-» OLJII Oi^^j^JH *ibM ^ LUl 
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^ 0»*J -J>'j j& 1&j* j^Jl ti>>~Ji U;Vt f jjiJi aui £*l£ 
tftPj** > 'Ml ^^-i # clw/31 cJtf %> tjlijll OK ^ -uf 

<m/ S^^Xl UN \l,\^S\ ^ ^ jtj\ ,\h>y i^i^ sl^iJl J* JiUi-I_, 

tSj*ti $ ?j» 300 - 200 UJ» (> ^ Xil ^l. auj di^ /« t n 

-^ 4 j& V *>*■ ^jti j,s^)i jl #yr ii* jjSb ./ill y^Ji 
^i <%*iii r ^ jja xijj ^ n j ^ [j ^-o tmj 4 j*r cy^l 

^ U;<Ji c^btf ^>f v, '^1 j uilii ^ ^ixj^i iLi iiy= <^ 

oJl^-di J S^j^-li ^ib <Udt UUJi 5>-*il i*>U o^Ul .jU^i 

^f ayi jf c/U^Jl ^ fc^ W . J>li jj^ii j^ii j *j^t 



a*tS 



MtCAD 



(^WJi) 



WAVEFORMS ^W->U JlOf 



ii 



'Hr- 



j^ 



BABWW 



» i* 



L 



1/W 



> uyi c^uyi ^ j$ fy* j^t ( ^^ . ^ ^t c»! J«^v 
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oU^H ^MJ 1^5 U_i JLf^Jl i>idU 4*fci-ll ttfll oljWl ^Wt 

j^ J| j>-tti j^ oVUi jisj ji ^i; c-p- ^j^SI g^A £► ^Jj i*Ke ^ 
-r>**# *-^^- £>a* cAS 4>^ uiijL Jiw iUi. jy; iiL* t^^i^li ^Vi 

^U»ftt *> JUII tjO>j C*> ^j i.i^-11 v*»til c^UUi^l Ul 

J*adl jUII uy^JI ^ Mjd! ofci ^fc£ . ^JiUsJI J* {Zeraj /4v>%(Potes> 

J^s ^JJi ^Ull c-ii^l pj^- fi.^j) jkJI Obi Ui, $Yj M ttmt -> 

500 - iU> j) Jit *U* yjSj. [m] tfj iill ^Vl >Ji ,0fe- s ^- v^P 

3000 >• JtSt) h] A jt (Jj* 3000 - 2000 jlja*) [n] <j dJS ^ £^1500 

• ■ * * ■ t * 

y^ill (5>^U cj ^- u j»j ?j* 600 iiiaU <^ I***"* ^sO ^^* ^ T J^ - is J* 

iiWl 4*-jll i^SL^H (4.84) JfiiJl ^ . jkfl £j» ,y> >J| i/ Wm /Jit 

N J kZH\ i-^ujJI aUil Jt»-Y -i-iiVi c4j«f4ll £» >-^ ^ B -1 




m 



n 
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Vocat Tract as Sound Source c>JJ IjJ^a <jj*A\ ^jM 
^j- 11 ) v?*w 4 £-«* ***■* *&H ^^ <y sr^' >^ J* ^" 

iJU t JJU ^ J*, .(<A^» *y*j») v^* ^-r^ 1 4 &JL (%>UJ 

<j i^-^t J?>*1i <j *-ij^v ^Ls oi^*! **jij*-i j* pa i^ji^ii 
Stopa or PiosEyos (iirftjUtf*) uyi c4^I 

**pte- J l(J % K d, f, b, p/ ^j (^££1 - *^Ul IgjliM) J L^J 

>f dxjyi j( #>u?t ^jji -^3 . ji*. j-r ^ t, to ^ feu, ^i ^di 

ol j^ i-iiSii cAj*?i\j wa^li ii.^1 ^...iUU «j*2>.ij -£^>>Ji jkJi 

C>\j**} ^+z ^jP!- ^ i*j^>4 S-iftft- c*l>-»%l 
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1 

JI <-^f 0** jiy du iejJ^jili »j j^*# ^ ^u ^>- jo, 

J^V J?4 P* -^V Wl %M J M J f Wti- **>' J*Wi ^U 

- vj+b 15^' O* i>Vl (, — aJl J ->IXJN! ^y£ ^ ci, ju, % l^ y ^o)l 
^-Jl ^ijdl li* (Abramson) ^l^tj <UsJwr) ^SUJ ^ ai), .*y**U j* 

J iW O**" 1 %Ui *W-I -, ^J| JLsU IO,J iUy UijJi O^r ^ J 

Je> ^L *jpA*# J y^i-N| ijj^X\ j* ,jyj ot^f j^ . (vot) 1 
-fb] ^ ^i dill Ji ^ JSt g^j ^\ ijU aW- J*z -pin. J J5 

*i W J** %%/*! .^j^y* ,j ±Mfi oi>pt ^ or^u ^y *b 

OUKH OUU ^i*j .fen aspirate^ l^t [spinj j ^ Ab y [aspirated) l^L [pin] 

tJU %l Jp i^iyi ^^a^S .[spin] _, ^inldlly *Ui(*iL^t fUf dU^l 
■C^JI J oU-^l J cAjj* Jl ^-^ oak)! jjj^ ,> ^^l>* ul 

J ^>V* %i^j)l c^Uiiit ^^w, t U^ 1 ie^-^ 1 *U»J* i»Li; r *U e 
-X«JI L+iUT ^Ay «** ^ii t LUi ij^^ 1 -*U*J1 JpUj .wXflil *iL^i 
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w^Ji) ^UJ^il c-^Jb viiw e ^Vl oUJI c^Uirf *^j .^i 

V*J» - i^l iUJl ^ .*la-J)n UA OwM o*jj oUUl gt^j 
*&J*WI JA-Vl Uiill J^k J** J»_u ^ ^ ^ t{4M JSLU1> 




^ y&A a^J u*wi ^ ^ ^^ ^ JUJ| 

.1^4 fei^f ^J^ji o^UUJ LU-UJi 4j^fe ( ^j ( ^ . rtn: 
** «*" &!-**■* *— *> r 'ij=Jt iiii v-^i <>• ^1 - Jfe*J £>» 

t u tfj Jl WW - i^i auJi <> ^uji ^iyVt >ua $# <v j>i 

Ml **«* jM ^ U^l oUJl S^.> £, Jp_Vt-t K ^« v^rJl 
- <^J-lj *v^Ji 4 o>Lli ^J1 ol^t JLJ 00 c», (4.66) jCUi 




.ULU - iS+h iV^-3' iiyiiil wii*il olj^t jki ul£< :4.» Jdl! 
^ii^Jl C>* >l^v*^ ytf yl Je »-A>^l J *l>il J*wi £>fcj> Ux*> 

«UL* ^JJt ^yikJl 5lJLJ>l J* ikU,! iiUi-l (JtfUU £$£ 4& t ^x-iVl 

JS ^ Mfeli c4*J gs at <^J» j*.J &£* V>^ t>L - ul ^ &*** 

N ^ Jl-^ tM w ' *y rM J* -'** ^^ " h * t * ^ **"* *** 4^ v* 
jfjO ju uj ,uh> *V iiix ^ **fjif*! t~ ~»j j^^us" 

- ^*-** ^Bt i-BjB 

Jp 4w**-J U Utf> <$JU» ^»l '^jJl yy t ^U tiij cij^ ilLay 

cij^Sl j»j .jUjll >» jr^^ft ^^ aU-JI 6l£- <tt <jkJU jlidl ,, oJt 
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j*j . ^j^\ '<*& J JUjJ JS J *Jmmy Corners- }Jj$ ,_^->- «>u. ^JJI 
v(basll . -bottom ^ W ^yj^iuA^ £j#p ai£- ^ ^J, ^t o^i 
/l/ c^ *J*iJl ^ .^UJl ^ ^J*JI ^ £ irasn] t «rotten» g+s ^JSj 
£*%4$ fr lt^ yUii y^j ifj* uj . iULi* aU.U |rrt til /n/ j 

jt c^ 4U . ( *!^l ^^W( ^^ *u.*L ^ ^ Aapira*)o ^Mj 

hj*Jt Jf- ^ijJi cdjj tiLfel (4:87) J&iJI OjU ,S>j4*i!j ij^Ul ^ 

.Sy^l wa^l ol^l ^iU»l 




o E a 



a r o 



:«/j W e* v-H* 1 * #3* w*** *"^M ° 1 ^ M* j>* **** J^ 1 

^f 40>-£-Jt ii-V .[aga] j [akaj *[ada] ,[ataj t[aba] t [apa] 
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*-* cij ^44- v vV ^i ojji £ *> *** > uu. ^ ^v 

^sl-j <_^, ^, t/bi(Jig > ^ /Pitpk , ^ ^j^ ^ j^^ ^ j^ 

^i .cJU UUVt ^1 ol^r-j^L l^u*' 4 (vot) ,^| ak, _, ^y, 

Wjl' OV^II X- MX, .yijil UiJl J* ^ yj, y^ _ ^ , 






iUj vVi ttiAii ^ .jb L^ i> v* iiu 0£^.^ vot p% 

^ UffH cJ^t Os >dl ^ jSs iUij rfjjji Vrjll o^^idl ^ 

t-.M (ijrfli ouji f j4»j, . ij^ji ju., iii ^jy ^jf j^, ^ 



2J6 



iy^Jl JU-I ii,i ij* i^. ULrtpi Sj^J.1 ^iyi o)j«.f ^j 

*l» oyj^Ji o^- ^ OJ ujii ojui'i j L- &ui "sjsjj Vfjii 
^sji o>a f #ji ati^ ^ <kj ^j, ^ ^ UiSM ^j, ol> . 

c£J,l ^jl i-U-di 6l j^'|JK»j .cJUU f j5UI U-Uil jiSVl J5LUI J| 
t Aspiration iiSIji! «ijj|j 4 j«+l ->>**^ « jjSUI : jji* jyi olj^V Sj-JI 

J-* 4 ' **-M **&%• ■*%&_ W <=-^LSLiiJ1 j t^Ji oljJdlj w>t 
Fricative <oL*i*>Vi) fcflSMft ol>y ,«/l 

. ^t i>ii ^ a&; <w ,-rui > (jJtf _^ ,| ^ ^ i|jXl 

6#f*l Jf" JlV* V^ oljlj,.!) ^^1 ^ ^ • fa ^ 

J^ : isui fejr j** .^ y ^ ^ jV ^ j^ j, ^^ 

- juui ltf ^y, -fjti^j ijj^^, j jsuu £li> fJi _ Mj 
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:ji>Ui li U^» OjSj i^\ o> k l^' JU-I UX UU. >jll OlS 

.</!&*•>! o^oD ^j^^ji o^ tV>**i JM-* *-M 4#j^i ^j-Ji 

F 

-van* _, -F«». t}]^ M jfit 6&~H - Wy*i» oUl&^l v lk» 
^1 <j V-Lill o^UJj (gUI ^jjUiSI w-^wjl) ^^t w..*«.fl ^**C 

^V Vj^ */ (-aW-J* i|U» .«s^l *i^Jl <iUS J I* *rV* a-* J*-H 

jto ^ . <>-yh) i j*ai lui ^w^u ua.Ji ^ii>Vi & L/ iji-si 

>* J^>U ^ -thy j *thigh» j \S fy j Ze^jl^-H ~ ^IA]\ O^lS^t 
V-^Ji Vr-*C) ^jtt'jjJJl UxJl SJ^jUi =kU*Jt t-Jjj .aJJl o^U* 

0~i U> Up. . jjSLJL iy V! - i>ll iu-*~il ,-*** lc*~Sf -*»J *%fi 

js«aU 0*J$ai if **>*& J*^* t^ js: 4^ ^l uUJ» •>?- ^ o>a^ 
cJ*. oUUi ^-fj ^Sl ?++*> fete* 4 <<&J\ fiify 6LJJ» ^tj oh 
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^ ,/ ^UJI ^L^u ,k>. J> > [z] ^ [si J ^j-^( J$Ll* U UU 
j]^ CJL-UI Ul>( w*. J^U j* a>^Vl l-u £t*gj . J\ji\ jUl ^ jt 

j~*LI li* i^ ^j .<i^ ^iJI ^kl^Jlj UUJl ^Ijtfl uu 4*41 jj& 
[s] jU~4 ^ tl» £» / vUVl *Jfc-l J* i* ^^i ^ oU,**ail J ^jbJl 

& 4 J 'A* *^> MM £ dffij *UH cf*>- > Cj, a*~ iOLUI, 

4 uu-r j^ji ^Lxi-i -au&ji ^jy «iiii gLfflViSU* j>j, ,/2/ j 

^>OJ» V^J») fJj^* CJSU v*^ «/■* g>i» Uaj;, ^Jl ( 4.89 J£±J!) 
*^> V-LL! <Wl 



^Vi i^ti y^j. 




ru'dttiV ftf * v^oid. 



J-~v ,OVl i^bi-I aX^mIIj vt^l V^ <UiJJ (jJU- >l. :4.89 J^JJl 
1*0*; ^ ^ fcf UVl Ji 6LJ5I ^ <j* *iS^ iU* ^ t v-U-1 
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^JL.bU Ui, UJ <™ii uLJJl o*Ju, ^ J^Ji UiJ! J*£ w&*b 

0*0 ^ U*y> J-rf ^UtfA 6jSy -5lU wifcU jj j^1 Jto ^ 
jo&i* /s> j-W? 6l UjU- (dUiJ 4^111 i>-U-» j>i iUL*[ jtfUj--. CjUv 

Jljj- /$/ J ^-Jl J-^ll Jfa-ji. £j Jtfi *_SuWenly* J-i^ JU* 4>WJt- 
^cJl J«*ll J> Otf U> .pi. 3-2 ^(^ ^IjxJl J«^ ^ ^ 4r U 1 
3ji*3 ^ oUsill ^ gjj jtt* ^ g^, .^^ ^ i^( jtfl (prf 2,5) 

JU.1 0- w-^ 1 ,/ ^1-U ^^* s-W* »>* *31 .Jt±Lb J^ J*****).. 
^ i-j^JI JLj^-1 v>') kj>!^ s o1-ultj iiiL^ ^> >*^ .%*■!) 
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JJJ yj^Jl <i_*Ilj ^a^AJ i^l oU^Jt Of ( j&u. ) ^ (Heinz) y«* jfi\ 
(4.90) J^iit ^ .j^S j*J > ocLtH X* ^>J» ciJ-Jl j^ ^^i jJL^I 




> a i 



/erv/rc <j u*. i^ii^. ^SLsb-Ni jjjoJi at a**-*. JjVi u*^J ^j 
u[ .^-ij ^( ^^p (^»jji jaji of o^i ioi^ii s^aaji ^ *& ,0 j 

V«J' - oUJIj V-JI - <i>*SJ' oliK>^i ^ SXUI j J^l Ju* ,yu 
J>t /J/ J Jp jU>l ^ . JJi J5T J yy. 2500 J^ SjS>S- #/ J UO^ 
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./s> c ^ v-U ^ ^ ^ (4.90) JSLUI ^ . J^ll 




./w j|jl*»i *u& g^i i^ui v^ s^ ^ >•• <>• £*■ ?' : * M J 5 ^ 1 



J*«fi dlJiy t J»Jl CJ au ^jJ! ^! JX. jji J~*S! J^ilt jL*4 {£x 
Ul»c~l U lib VJi^ J> U*^ ^L-j <Y) U> hry <> ^Wjl jJ 
^1 .»>* jji r * <yj ^ 5 j! 2.5 x 2 ^jL«, uUi ol» Jul* ^li* 

.ySy. 6880 Ji^ ^W* V^» ^ J^ u**^ 



34.400 



^y» 6,680 = 



Oj-rfiJl ipj-. 



r^ 



wi J> 



= *>* 



•jflMi 
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^uji ^ ^ui /ij ^itsUj tz&jfi oUii^ ^iu;l o^jj ^ cAju^ 

-» 

34,400 ^ 34,400 * 1 <^J| 

.jjy> 8600 = — = — : ^% - r = Mj # 

r- 4 <r- r > 4 » l J> 

0j& ^ liSUj . J-jiJj J^ ^^w ^i ^^Jl &^^— r^S 

-» 2500 ,5>/ieP J Uj^i ^ cj;^ 4000 J> 
j*- j±JH **-»j ojm» jljj^ /a/ £tf Lai* <jl «ttfdaJI» JljJl ^^ 

jM **' LM* *&*? i** 8 ^ ^ ^ u***-? 1 J*V» .^»-^i 
i^>^* J**>* ,>■ ^>-Ji i^ viyjiu i^tojih 1m ,>^ 1^isMj!i 

C^t ^ UU ^ .i^wJl e^J| dj-t ^ 4$j» J** *»y- j,^j 

Affricates l$i&>>y\ wtf^W oj^I 

-chair* ^ ^ [d£ j [t5l o>^;>» ^ t> J! IJU & £>U^ dU* 

^ ij* OLJJI ^1^ }Ui JJ^ oUiJl ojfcj .(51&H Urf^ U>* 
V^J* gfeM <4.92) JSLUI ^k .# ** ^t^ ^i5l J-^! ^ JU-I ^ 










a 



t/ a 



a 



d3 a 



■ MaWl (adjaj j latjal J> ^ -4,92 JSUM 



English Speech Sounds <j>^y V*& s oi^Vt 



-U* 



i yi* i^iLt* :*JliJlj i^^1 ^yJ.1 j l^l&y Kjate *aJ» >J&iJ* ^ 
;^l <>* \Xi * J^l V^-l < 4 - 93 > J-^ 1 J ti^-Wl jj*11 Jfif" <fc.74) 
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i$ji* #* t/** &* */•=-* 



./^ s^ li*^ ^>> 



/ 



/ 



/ 



&pp* 



Frklicnkss 
Sounds 

Utcnfo 
jUJ Ull CK<k- 

AJfncattt 



Both Lip* 



Uf^T^h To*p#— 



0»No* 



m 



ckalil 






rtaVi 



r^fi* 



rote* 



*i 






W 



(V,TJ 



(glottal) 



jW^j 5jj«4*^ *s*M* -^ 4*fe>» *^?» ^l* 

. **>**>* U*!y ^ t>*^ U** *i>*U)t C^ajl 






*^ kii-U- UA5JU ^a~ "iCi <4.94) J<CUl J^ .^i*>^ J* J^Jl ul& Uij 
j Utf Ul~ U^v» i_^ tp^t jj*l\ J4 ri>l^Jj» iJlP U ^jJVS «tf 

&> ^ik* ^!l oi^Vl 0« i^ij 3-ApUJI ^ ^i. ^ y^ ^_, t Juifi 

wi J** <y bit jk» *k* JS 1^ .*$»> ^%Ji ^* v#=^ fc* 
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i ■ 



jm jwi oi5U 






UAB1AL 



LAHO- 
MNTAl 



CENTAL LlVEQ*. 



m 



pb 



w 



fv 



ea 



i 



J .J 

PAtATAL V£lA« 



n 



td 



t/d3 



sz 



ui^Ji 



/3 



n 



kq 



w 



ij 



6 9"9 



A O 

a o 

a 



JU- 






I 



il^-*^ 



iC ^*4>^ 






^ Lk^ 4.94 jCiil 

j ^uVi ^iiv, .ij^uii i^i^L i^b^^j 4JLJ1 J v*sui o^Vi 

^w U ^V»Vl U*Ltf ^1 s&yfell ,JU JU^s ^ f *fll jlx^)f j*a ft* 



Sound Influence 

Adaptation 



H-A 



.SjjUdl ^Uj^iiJ (iij ^Ki ci^UJI Jjc ^M jJLl J] jkJl ,U*f l^i 
ijj^.-plS^Ll U o_^» j <-*>>x)1 Jl5LiIj jkJl ^^ ^M r jjS 

J ^ij^ j* wi^&Ji ^jb ^-4^ -s^jUli v^sji oi^Vi jx*)! 

ij ^ (4,95) JCUI J>f, . o%^t *S> «L.> olS^-lj vu-Jl V't^l -«^' 
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d-a-j tis*j :^ji ^jti j$jz* j ^wi^jmj «* ^ at* jsf Lu 




-i , 



* E 



■1>* 



*c ? + ^a T 



,1ft Ji'U 



■i ».iLA».-. 



*m *.*-..■ 





i t 

-(erf) 






3 t 

(ought) 



^>JJ L-ly Jil «.k*y» j fh| jIj^^ <ik±t, 6LOJI *Ufci* &* a^fc u UUi 

J^y* £. Uj ^&j t* c^UJI-tiV k -caught* J^k} jU^> <-j"*H **U; j* 
•hi! pi&Jl >v iii-^l > life* Ufi -Maorwilge- ^fe^ J**l j|j t cJUil 
Ui^ jU^JI r j^JI aUW £jy <jl br jl*v Vi/'d* SMft JM»i 

.>* jU*[ 4 y: Ui^x. dJbiiij Ujstt.^ j^Sj ^ ^V( *> a v)5U1 
iWjW J-** 11 M-idi o?^-»w o*>; uii t( ^*Jl JJLJi a-*w> j* U 



227 



^.4^ ifc Mj ,** </** ^>*. ^>' (EMQ) ^^" »>^i 
<4.ft6 J£iij) 0*-j ui» .l^ufcj dUll 3* ^ f>- */ii tf *<jl* V-^ 1 
c*U)t JJ iiU>U p| ^ |jS Uli* g>j* cJU jum 0j& Ux* ** c*L* Jl 



J*v4O0r 




spapupa 

— apftwfW 



-500 , SOOmiec 

6jS; *UA <*^i .(qjd)j»/w^ iJLJII . tJijr iUJi itti :4JB jsUii 

Jl M <j ^ - ,^* £>1 ^ J>f SL- OUJi gft* Of v^ 

J WU* £*/ £> ^ OUlft 0_>& LO^ iJJU ^ j>j fc (u] J gftjU gijLl 

Jij . olo»t £»l^ Jl Jj^Jf ,>*■ OLJJi j^* ^H_rJl f^SU* c/Jf-U- ^ £* 
f *i31 c^Im i>! n^*]I i^ c»y»l J»U ,y (Undbtom) C> UJ _*# 
^4 <$*» # j^< > iiW ^li 5>J.I vr/l c>^5^J» ±Ul ^4 Sw^JI 

tjUJi ^ iry^. -But you hav** ^\j^\ **-+ $ /ae(cJ> jl c>-i! ^*J 
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Assimtoflon ' iiiUJi 

&H i*~ .</** &y~* jx+\ $ ^ *;t J* wL>$3! Jl fc> oiS 

k$P -^ Jl *&*fltf*e** ^ -P0$ $ i&%&9 %* * ^ ^ Jl 

^ **m -u- jw *^ #f >53\ ^asujj u^ 4»j ^^ v^ 11 *%*vi 

4 * j~^ /j4k#,U- /M* «■* J*- ^ -h^' *>* Jl *>^ 

_ ^4^1 £jjU **- Jtlj -*jjM* SjiXr!-M ol^Vl ^St t rT ~ * fhusbamt- 

.UU jl Wl/JtrtH Ik] jW <jtfU £. 

>^-' <<W* Jl jW «y)*5* ^U. 0j& tf jl (jW» Jl «Wi <y ^U* 

Ui>Jl ttUJJVli* fegfkj aJU~ J^ . j>*i! o^-Jl J*4S &* V v*=~* <~ 

j** j*&-yj\ m*&&*$ & - m *>*u WjS IJfl Ji <Jj* ^ W 69 

.fz] j^ai WJ*^ /g/ <j ^ >^ ^ -dogs- ^ (z) ^ 

Coartlcutatlon - ■ ■ ( ^a* ^&) «j^aj jkJi 

u^j* J ij -^> J^ 1 j-^ i5j** #f_>* d^dl jkU MmU> Jjialt UjyisHj 

^ s^jjt oUJl L^L^-I iJ^ili jkjji ^ Llj of o^> .Lrrt C^ 1 ^ 1 

j [tuj -two- 6jk j*j fuj ^ -^Li pK^ jjj^. Ux* ^arf U ii^uil jLJl 
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dJ c^ a>- ik-«j ifjjcj .pi jj^i ^ \ki; ouii v Jiji X^» cj^ 

^SLil Cf^^^i^S uyjj^ tJi^i iJt^t «two» j£ j£Ji ^ *t 

o^* *>»j </^-«^ J-^ 1^ i^ fc3>Mj **-*«-Jt oUfjJJl 

u* <^J» £*** *Ui 3 W; of~fu] ^f ^ c^ii yj^i ^ &'*£&-& 
.«J xj-*t* -Jf>*.| iSj^. ifc* jfi; jl 0[ focv} YfcX* '- c-U". <^.U>) 

t U»f iJ>tili jkfl **-j VU^SI jj^\ J* UJU51 oU>xJI .tfj^ . il^ill 
o^aJl tfj^l ^U . [n> t) «npt» j ^ cJUy ^f c/j^ jk ^ dUJIj Ji-Ji 

4*** */ U J* J^- 11 ^*i' *# **tf j^* (^ *<a~w ar^ > ^an 

Uks V ajx-Qlt uu LJU yi>» iu^ ^ (^ t uyi oi^t u^ 

JLyiih SUJi i,U; Utf, olJBl ^jUj ^ JrfO^j j»j liJUiiiJj^M 
^J^- tM" W ^^i ^ ^ ^j^ 6i*^i J0JB Ot t [u] jUu>1 ^ j jji! 

^Upf Sft« & U^ oUJi 6l V^l *JU»bU *^">U ^ ol>jt ^^^ 
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^- i*^;» jjj [a] J-«d *-i cijll $ ^4*3*2 DLJUI Sjjtj* ^|q jlJL»)l 

j jUiiy c-ij ^4 Qigpfyfc Jjx4i >di* m^bi ^ 

*U.Ull» -; >A*4ij f 5^ JjUpI ytjp <} v£>U^i*lw( Uy»j ,^Uii f ^ii 
Lu^.^l £^ ^051 y> 6jm jfc% y^Sxl* l* ^ *1 -liijl^l 

[lateen] ^. V* LlftibwjjJa*. iiU Oj%d( ^JiS^j .oU+UI ^ JU4 
^ JUJ jt t-ktea of* ^ faidkUv] ^ ^J* [arte; y] oUU[ jT library] ^ 
gjjj ^larynx- ^ Liy> pamlksj jfJfaK] ^.Vxfrks] ^ ^ .wJiSl J Ol&t 
*Vv oU) «^J1 cAjjS ji+iy f^JI 6i c>WJ «*>#> *yfc)l 4itS 

U>j^a isJij oIj»jj£j ^_«*v IJ*i* *-i»»/ t<fAJS ^y JS(j $*£*^ f^' 3 -*Hj 

„fm J~.y 3 jp&j pJtoll yf «J* i-ijjAl ^>dl ^*J -*J* 

Suprasegmental (V^ 1 ) v^' <5j* cA**J1 

.^^aj *i>t gAi&Kiijpef jiii . j^>iri *iji-iij ^b ijJi ^a i^uu^- 

vt ^bu ^u- ^ jfr ij^^^ 4jj*Ji o^uii ^ Li ^^o u^ «<a^ Uj*; 

«pte>* JJ> ^Ui! ^ /tf cy-j! ^;U £_• /p^ o^aJl ^3U CjlLi ^ ^-j^ 
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^j^-jj .<UiL. oio^i Ua -bt-y u soa ^uit j-^ji ^ U 4-e«- j 

[p] J^i, Jilk. ^ N jU*>l oji «pte» ^ ^1 4S& JiUJVl 4/ U *«Sh. UJ^i 
. Ul [pall ^^s jl Cj^ ^ fa] j* [a] ^ ^ ^ . Uj^i fft] U-Uu_, 

^NAii <u*u ij^ f j^m; up t 5*bi ^ i^ui ciU^i ^ ^ uy* 
5*^11 iUiiit u^ver at— oi^V uw r *£fl j* ^» l >? i^si ,>-*■ 

JU ^XJJJ (%j \u\jti\ ,0-; ^ oitj*^ c^yV J* *a*U* *w^Ji J* 

[p*?al3 jli^i; £)*- j*^ Jpj t*> JiWi piy ,[ai] Ud*^ fcl JUL *f JAW! 
J* J^l ^ fjUU fe»?aj] JU) ^i *I~* J* (Jill J'U^j cUjf/Jj 

J*V»f( Jj^y'^j SLM f Jii Ul>it tiftjft jej^d OUi^l jUs ^ 
.c^killi ., a^-J U^j i5>Jll jkJl 1i* jX^tan^uSlc-JUJljlA^Vfj^l) 
£J*2i! iJttj «tea» j «eat» t «bat» J \T ^kiit XjUI £UH l^L J^UlVl a>J> 
*«|rifeftTK^ U* ^-UUll »xux*j v-tabte- ^ 'Whtdden* t*beyoOd» ^ ^ 
i!B-uc Jl> . o^ij ^u. ^ j£l ^ Ufc ^ «unsfl**tettcatBd» _, -statomam* 

i*^u jl i^kM j* ^ w>i ^ jajt cbu ^ gw >j* ^ ^w 

j* J Ijj^a cJtf 01 V> J^' <S*< L*Li* Hjj" JS iw fcj . jVUil ^ 

^ip itt? iiU jSJj ii-Jj ijj *4S ^Mi* i^j( ^UJl JUli ^ j^ .5,^ 

■ -ULii 

«what wisdom can yoo Rhd that 
■■■ ■ ' . i ■ ^ 

ts greater than kindneaa?* 

.0762) (iiUaJ|> 4-^1 J^ tijrfl :j-* % ■ SIfr & 
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Strew J** 

**k w* j#U ^ c^ii & j*" c^ 1 >* -**• %MMW ■*3 e *i* 
oUj^rf ;>J* J* a*tf cA : ju*i $j&&a Js>i j»^h ^uVi 

■ «!&$ not harroother; It's Her mother tn*W» 
(law J* >Jj *x*her & JJi\ gkSU > tab i-L-tft S_^H 3j&) 

J-J L-ftL-bjjl ^'-4-Ui a ij -inctaa&e* i -contract* <VdgesU i-exact- 

i^tfl l^\ *UJ JJ ^ -fc^ lt J,till 5*1*11 oUSai J tf .-permrt- 

.[Bstwnat] i^UH ijJ* •| r -*f( JUft ^ t -*fctiW- \fMttnevt^ ^ jUiVU 

•1*4* -^J ^ fiWU us V jUl JJ ^fe^A fcM 4 %» 4U J» ^ 

.U i^ JJ iJ-r, J^i^i ij^dl ^WUII ^jrf o-^ 
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1 J ■ 

Intonation p^£» 

fJLfcil Jilj-. Ui£ l*V ^xJJ f^-iL-j-T, ss- i^JI ^UJ| jic 

01 '. -hollhai child!* ^ J*y */ ^t -not^at ctiiW* i-U-JuWl Jl Jv-^V 

o^l <ii» abj; ki*^ 4 jpU» ^jJW J^U ^ «Today is tussday* Ji£U ^ 
oL^Ul ij . Jl>- JJ J_* ijjL^-^t U*U J^£ Of , .Tuesday. J>l* 
-That's a Pretty ;5l» i t ^ V^ 1 ^•^'.J*. 5 * 4 ^ 1 *=A^UU £* vJfc}1 
4iV 4 4~SU> jt j»*ibu 0L~ J! jJZ Ol UitH OUJJ ^ <& .Pierre!. 

jx^ i-^ «J»U ^.^U.^^^- yP^.^U.^^Vl *e>W>' >-=*> .**# 



**■ , 



Declarative KMetf/k ' t _. 

. , i- .* I -I t1^_ ' He left ao hour ftffo. 




Qi*«tidft itopOAaiWe ti> answer wilb yes/oo- 
Sftecla/emphasii: 
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*.« 



l>T Jl U,i jjJJ of -fs .Sj\ ft* oU| Jl> J[ sjaUJI ,jJ1 %d #£Sj 

... . Yes/Jio question: 



?*> V ^ ^ 



(tey^tft 



> l- A 



. . .l^i jiil U^j> (i^a5U) <U15 *£ ,^ Incomplete wotenw: 

; ■ ^ -.; At I tbtbkjbout tt. 



r ^- * 



J^ ( hold the. floor) J UpUI i<Jdl 1^.*^ jl jyi&JJ ^ 
**>*^ *-** Uj& ij^Jl ilr "J^ f*^' *rj* J*-^* Uxrj *^L-Vf.w>Jl Irg* 

ol>jj c(jUl ^ Jl> *ijU il^) t^; Lb- jJL ol p^U j£c 

w^^J ^ {(^xll ^ ij-S i^^* i^LsU oNU^ w«^*J» ^1 ^>v ^ 

-l^vU; AiU_^I ^ l^i^wi \jS" t *iiUj jl 4^^ lily ^y »jaju U*^ J5bi ^ 
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Duration Antf Juncture j^ (j <a*Vl) lj&\ 

j* t iiUj .^»yi oi>^v yi>i cistosi ,y j>t 4UW *ci>-H «jM> 

(oU^iW) cAJ>-jH ^ ^51 ^ ijy MX (*r^k (^* s ) fe*J J 5 ** wfl*- M 

a* Ux* l^a Ukt Jjtt -leave- J t? S^i-it ot^Vl Ji jjfej . -tear-'-; 
bfdL&j j>lj jJ «i^J viali 4>J .«totf- <j U *J&* ***** J^ 

iij-y i^f f f i^>J*w>i ufflf 4 y-s pJ*' ft i-tt^ri w-^5 iJfcWi *L* 

i3U .(*Wn] *a rww- j frnW] •air. aim- & ^UJi jf *iLisH J*»yi ^ 
,£» wiij c># J^tf Uju Uj* ^ <j i/^ 1 </*** Sj ^ ^ 

pDij^V 1 *£*•* Mr* **& ^ U * *** 4 -*** ^j&fytoy*^ 
&y Oji* ** j~* 4sw&-\j >jji <i,> ^ *H*fi j^ ^J^ii 

**M* r^ 31 j |Jl -I 4*y* <P*' <*» i> 4****U W* j$ v^>» ■*>* 



H^- 
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. Lib L+j i-jjiJl -L_-*£JI ^4j_^ Vl wi/j pUJl 11* ^ JjL^- 
i^i <~aill ptf, otf>U ^yJi ^>lll &\jt\ £ Uyci iJUil C4^l 

ijr+itoy <^s\ iy-sssj ,<%kji^ s^yi) U*iHi ^a^j v^t> 

, jWii^-V !% fe*UM o^Vl j^fae ! #- .<*kM> 



U£^. ,Ui!l 0U& ti^- OfciiH U* aiiJI -Ju. ,i p-Vl jkJI ^i* ol 





W &4jffit# 



tbi <?j;t*)-vi 
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c*^ 



? ■■ ■• 



<*y^ J Jj*f j^ *=*>> »UHj :i**» *liJl *i>1 »A* p-iy 




' "rf 



m ihj&to- & •** 



0t>*4* »ikUj JioW of 







iy^oiji u* j^j, .[ ] *iy» jk ^ iuui i^y gfy'sH gas te-yj& 

. . . . / ^i <* j^J! jii^Vi - 4 

-■■■■■* 

j 

.o^ .iUili ,JU1 , .0% .iiJi iiiji a j* pijj 

ulUj ujt'j ov-iii jji ^ oi^Vi a* ^ «ui juji *u*l oi 
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[n] o>Jl PI -lUl* id] >Ull n *tMj *w Jwi 



j^jJI *ibU ^ dL-Ul ^> £tt> Ji -k^Vi fjk $ ^Ui* JJ4 ^*- 



.ftAM, 4Jb 4.^1 4^U5l vLj-J* fcilt *jm ^fify 






P?r*Jf 



f 



- ^i 






[«j iUil p ^yi ,(•] ovJi 



S^W o>4 ^ jf^t/j&Jj* al r *iu ^a-i ^ ^ ^.a, j*, ^ 



■ Uisr^UUM 



.■*•-« 



iJCJ-t . ijiUl ol^fl . 6 



4* " ****^- 



~fr*ffisj&0*W 'biffin '^ *.'<?&*- *"**&* ^i .4^1 
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Ujt^ 



( - 




I Ifttf 



. jmJIj aUj «-MS3i 4&ai «Ji* p^ 




t<ios*n r 





<fl*UU 



pu^isa 
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. \ i 

j~* »ia« c~- ju.i au*? ^ i^i^j j ul\ juji .u^r u 




W -U-1 *[?1 dpfc 



SjmJ iuUjil i^U» ^^M tf^K jU< j^ i*LW ■**. ^H ^^1 ^>^ 

*fyUp-& JM U*«e,u* £'•*?** Ictj* ypjii J^iii y. ^ s>y 

. J**II. CJUU Vj lUl J&JI - .w W 
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t^]i>At *[h] #Ui 



.j w* 



:*£ 



jf vM'jjW r M3"/ 4*>' ijstm Jw £#u ju/at jkii .u*v 

bt*$'&& *f ^4 J vjl>! jM» *• ^ <#•*' t*>U< Jr* d C& 
L,^JI JUJI «j OUJI jkJI J>. j-r j£x .U~ l*4» VJ 123 J**- 6* v*-*"* 11 

^JjmJI tfyjAl <j U 4ku 4,tu yflji! jUl jkJI .Lip( ,>u Jl~ 

■■'■7. ,>* *aj«> *!/* 
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W A ^Uy 4^11 ci^» <j ^o!i fe#jk &*y auyi j±J\ 

isJUJl lULSIl uUll iJloJl «4Ul-i4d| <»UI ;^ i^^Jl J i^jJi 

jj& .«*- f**S- iSs*- y^~ USjo^ ;4Ul 

■ '■'.■ - - ■ jj4* - (^yi - ^liJ v *jij c^» : JioJl 

**" c^j £#£*J &**£Oig iiu, ^>ji t^-, ,y >; ty** ^>- 
* JioJl *.liJI t *UA : ^ ^e>»-auf Y vtfi-> ^>*b **«*£* a±*> J 
jt^Uij .•U^jjJt t .Ul njJJI t .UU i^l v^p-tjL^I njyj* \*UiJi 
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jj**^- ^. ySKa-1 :.U.| 
JH*- jS*- ^£»\ -Or* 



>* irf^l ^ ^l ^Ul c^l/.^l "Ui-j ouni ^v * y jj 
cAy U* l|ijUu 2UH ^ jUJl U> w>% Uto* o^all U* g=u 
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v>» > o>Ji ^^-j a^i -ajji-^ cju. iydi ^ v-w »»> c 

%jfil*^ (J *'^' •-* 4>^j i(67 .^ ^ao iJfr* -hiJL* >*l) ( ffJ ) ^ 

.**j^>> - «Aj*Vl v^JUL ii^kll -leiter- ^ 1^ (top) _> 




4«ati .10 



o'A mJ# :L*j oSl^# uUl L^jjii iit j£* ai^. 



•Ul 



jji fi^S \<Sj « ^^ &#0 gjtf n_JuJl libLl Jfc-j ^ OU-Ul *%j* 
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«l .*.,-,." 



w*w 







4 dJLJU %J^ ^ ^Li!l » fa 




, II \,~ 



M jfjf. 



^ &%* ^ gj* **>' ^ ^ M M- »/i» jW *> #A ^ 

.Utf Sj^if *>l»~>tf ^.^Jl cJI^ . JUtM j> %a* nJLJJ ^1 
irt^»!l) ij-£» : otf>L oyJj ****• cJI>* S{« %gj& J ^U 



246 



<<*~^> ^ ■* •(* My* kj* UU^ ij*a\ szAM i, % .^^) j 




pij 41 4- ^iUs'j m i^_£n 



u^-j^a CJUJl S^&j iUjsi- j^t ^^1 ^ cJUSI LU jkj 




\* *} uiVi,[>)-«i 



all 



V*« jjfc c^ r UVt ^ U* wiUU ^ OUUI ^ ik* ■>[ ^ jij 



24? 







[uuj (Ut1 jtj) jMj 



4^' r*A ^' **M' *k «&* o**^ J& 



^W 












fiBJjt 
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** + 









* 
9t 


>.A 


'fctti 


jbUJl 


OtjMtVt 


■■ 




H 


J 




3 

i 




j 


■1 


i 


1? 


1 


K 


$• 




-o 


z* 






C 


: 




— 


-i^r* 


1 


<*•-# 


£> 






Z 




4 








'4. 

4. 




~>jr>4 


4 


+ 












5 












-i^ 


H 






j 








^ 




:■ 






-wrf 


^ 

> 








- 


' 


ta™_ 


J 






< 


^^_ 


->_>t^ 










i 
















i 


1i 








j 


is 


| 


< 




< 




t 


.^^ 
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Feed back Mechanisms In Speech 

j^- ux* *>> 4&fc pi ^» j##^\ & . ^i wus ^Jj ^-i 
j^ t <*+* isSi^Vi u*ai oun>J! i-jS^- cjk . v-i; j.-# ^t £flfsh 

<jSf (rf fefiJ *-** jt \^4 o^WU ;>W gMU* y^k. 4JUK UUII y>l 
'oljJJ Jj»- cAi^Lu J* £U* JJfcJ.1 lfO^» M*^ J^ <y 4*»UM oljSUJt 
CULJ-I ,>» ii- OV iu ^ f^il wj*b» Ul . US iXi\ ^ ajj? £jJl 

V* ^ <J"5l 4 U iki! Jl iW £> tf iil Sj^ll c-LTYl ^ 

.UU1! tiU-l *J»( yt ULrjVl iiiJt U c^ J**" ^ <«^Vf wi^jj 

O^Sl ^ i^-j-^il iilJ-l i_Jirfj uUU Uli-1 aj^t u« (4.47) jSLlil LJjUj 
i^ili ttU-l U^l J Uoi* ^.jf g^J <>( ^ JjUIj . Vr-^W *U^Vlj 

. £-u^i ^ v^-jl jsu% j ttUi ou.1 u&( 4 s# f Ufcj! ^u; ^ i^ 
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3>j=jLi aU4 add . ■ : aiuu am uu\ 



A- 



<£*>' ^> M* % 



is^jij 4 i-^ij^y5u ^^ij .^ii r ui^^i r ^sui jij^i vU^ 

S>jhAI oUjUI ^ jljj iujl 4 JjVI J^- t i3U*j .'Syu. 1^.1 V^i 

. V^j)* 1 $$fi jjr**h JW4-' y~J V-M 4j1.5t11j t L*^jil_, 

Auditory feed back - 5-m-X M*>y» %*** 

tvijjfcH <>*f J '^^ ' V^ Js^- 3 «ff J* <y*» J*~- Otf (^ . 1950 f U 
.Dysfluent Ijio *1*?* tff 4-* <J^*f ^»»Jl Vb?l i'iii ^s d 

^*-V 4 j— ^j vC^^i **"** j* ?A i£^ ff?j^ u^y. '^'' *ff—tj ojWL— 

r xj |4l J>,_5 t ^Uli jj&j cjU-Vl ^U-l J liU ^Ui f**&i 
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DECAYED AUDITORY FEEDBACK 



J^V*, 




^ 
^ 




1.5 itieh»s ukj 
provides 2gOm»*< dtloy 



1 



.^<-V 200 .pi jffb Jl ^t 1,5 Upi iiU* j^Jj 
l^ *^H *f+ f&» J^ .^.jil i*— 51 v-W-j^t M*" ^fe :4.M JSLiJl 



^ iU-jll ^LtvJJi 5ti*s!l ^Jt ^ j*i .oUj^iM <j oUjAH <y l^uj 
V^-51 iiidl l^i Jif ijiiJ* 4-fc J*~ »*£( of J* JJi^t Jp x-u5I JJ 
^ <;! jjLWtf ^1 >« ijfcjl a* ^ o*j jfc^B M* sLi- ^U^ 
VWj>l «s**-Jl V*stt ^* &j cJ- &$*> f 5KH teil> ,^U£dl L ^i-J 
fij£ -^ .4^1 ijLiJfl J»tfc iySH iW^Jl > j^Jl JS* ,>. tLsjU 
U^ i*Uu t oU5> J&i J* «W ^ilj **» Uc* i^U^-Vl ^v^ c>1> 

^ VI U>i. ilrjH M*j)N **fe* -e* i>A Jj * JfrjU *ij* f*w 
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OjL^ ^'j ixiil 0>bjj ^ <Utfu p*-*? gU- ^ V^ i 1 ^ W 
«^iL*J» ^ ^'bH ^ f^M ^ xt^l >L. iO*d <;i ^ . jA^tt ^iif 

^ J ^*Wj! i-^ rU* *^# J**> ^-J' ul Ol^fcJl 60* gjtyj 

iUU i^ ^Uj>1 iJjdl c-tf j| I- ^L> ^ il^l ^ J^S V^ ^fW 

-ft ^>^-*Ji ^-Ju o*u* ^isi jLuj .w~>j v»-*K f#3< ^^ tj 

^^*i jj*OS p-wJl J*^w <y »-U 4*y < ,»4*^J |H* * * i&t* tfjy j**^* 
ojJjU uyj&ii ot > JJaJi J>w (Ujj jqj &j*L> j~ J* i^l^Vl 

V ^-Ji oV Jo^i ^jli-t ^kll i* 1 ^ J ^^j1 ft^" y^ *^^ J 1 *** ^> 
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Tactile Fe*d back - ujtfSi SfrJ^fj frjidl 

I »T B 

jUJl ^ij ^^^ .LUJ* iitil JaJI £UJ1 j-U; t f*£Ji jiu^s *KJ 
cU-U.-^ *£^ft oULSUyi ^ OiA-JI ±j£j i. j^u all ^^i ji Jf A>« 

j* a-L-ju Oj& iSjM *tJ**^ f f— *■' «U~-j3 ^-U.l J^Vl k'-q ll ^L^p-Jflj 

0UU1 f-ij *UwJl 4*Li-lj jLaJjlj , »JUJ^ ,4^-^! *^ *> J»U 
U;! jsl ^ JiJi a>Jx- J IfU ^>Jl OUJl gj** J >f ^i-l o^U^. 

juji ^w«ji ^ w*-» -*yvi >^ ji o^u^ .j^-vi juji su; ^ m-i 

J« J** jf w^ ^Jl $Ul ^ J-> J*" o-^* <r-^^- ^ >" 1 -! ->^* 
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.. (^ Jkji ^^uJl) jLJmH V: &«Jt soUJl- j| ^M w_*aN £•■**■* 

^ jl W iU^. i5^--^li ti_-bll ,^1 Jj ijU^l U-buj v^J-lj OUUU 

^» <ik* fjji -UJ^ J^>- ^ ^1 Uk> ^ i-^anil oUiJl ^iUii <. V-^ 

c^J.I i^U, ^*£U ^ jk; *~U ^^t ^l*>l ^VU- Ji* ^ ^i u 

jjjc ^ ^ >j .a* o-jjb Ljfu ,iu+i j* i^i- f *sa j&j ,w . 

vtijpdi £& j* 30 vJi>J- i> J| 0*^ *>4i V^ 1 «^-W <-^ 
vJUi* iiJiXfj .*»*>■ <_r~^J .cA*!*^ iil5 ^j *iLJ ^yi tvUJ £■ *fi^ a " * 
Jij ..Ukji *U*^V1 J*oU Say £4£'H ^*JI fcit^ 8 JJ ^J^ 1 er^ 1 

^j^) i^jLi v-J-i <p>Ji J! (jl»iii «jJ vJ- 1 M*# %■**=* Jl c^ 

i^Ui i-S^I ii>JlJ {^J-» jlAttSl i^J ^>l i-LiJl J UU (JiJ Z^Ul 

i^w- V^- yt ^ ^ i^* j-**ti J^-^i SJ -i*> i/^» ^r>i i>J^ 
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i-i*Jl oUU)li ^ giy *M> ^ijJ- ^U i*l## ^ j f ***** 

.l^Vw £^Ji & V^ ^v Ul lr* £*> .^ ttk* ^ WjH 

^ u>!»U*St «y WW* V*^> %!** Jl 0*Ji J**U Midi ,>• ijiL- 
>Ji gijllj «S>V ^-L^l ^ *fr ^j a^jli-l vw-^» i JiJI & fyJ 



Proprioceptive Feedback ^ ^m, ^^^ 

.^JUI ^,V* ^1p £*WI djlM >jip ^ i charles Bdl.t J- $j£S >• 

^ ^^u* j^uu «j ^u^* a^t ^ .*>i j-u^j ^4 ^i <_s 

*o_* ^l o*Jfc~* ^^-Jj . fU3u Qj *.**& p-i-l 4~A*t ^iUj 

(4.99) JCiJi t (V>d» J*b »jUf) oU>llj .Ujf ijdU oUjf^-j isjlj 
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g4* ^\J) x~jj\ i,u*ji uuvu $ja y^ $'(*& *&" ^-a* »jy 

4 * 







.*-*-Jj ^ '*■ "*• V U W 



'Mj^' ^ £*"*.>-*' V* -' ' 



i, £ .J* /l_iSU J 



4.99jsw 



El - 



V 



UXJ- 



4^1 c%*4* >X dUJj (Mm20- S ^ U>* £>) jSl <-Sj\ iLbJl 

jus .i^jj. ^ ^u^u Ojjdi ayvi ^^ ¥s±* * *=%-** 

Jj>j j*t ^ SjjljJl ^iUl (Ha) cdij-***% iajljll i-s2jH (la) ^U^j^mJi 
jjr- oU>U. Ji^ ^jl^Jl U>Al c^-aJI pi" *J~i*J* o-^^ V^^ 1 
^,Mm20-l2^ U> c y^' ^ i^Ji cl^ j# *>• «*U>ll 

^Ujjii ^ j* ^» i*p» oi :*jui J W™ i! .H v- 1 * ***** 
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^ ^1 oU>ll Jyr j^ J* i> s y f*£M ^1JU»1* Ailudl o^i*J1 <jt j** 

(C, - UuJI iij^\ ^U*Vt J,> ,>p £Uifc giij, Jsfigtf, (^ jWI i_-**)1) 

"■ -(Co 

^Vi i^juo ut i^yJT J^i J! ^* ^j^'J*** *Mj1^' ^ly^J 

J^JI i>UJl^U^l j! £* ^1 J*j . ^Ulj iSUJJl SjJLiil Jl Uit wj*Jl» 

s"ri>i>»- jUf oii .^^_^ ***>• ^>£* *^I tSitfr ^^^i*^ ^L-^-J ^a 
•&!*->; J*-j flj» ^y^* (Goodwin, Medoskey & Matbows) jj-lUj ^^-^l&y 

. i^Wli! ^iJI ^ ^ J? £>» *J> i* 4 >>> a- ^J ••>'** 
I* bl Jut JSl cJ5 *>*■*! U*iUU .j> o*-** uT UUi £jll J J^I (M Jii 
i.t^ £**] J^*i- ^ «jiyi oSU^l' J^Ut J-i'^S a^^ . J^tft <J* <y* 
^ L,>Ji U*>r oU>il jLJ. iJ^! ferf ,/%***! £*W &^ -4j 

xs\*\ ^ \&*j ( {^u\j *>i ^ ^ i>>aJ gd*J >,ji ^ \ ^i 

lfj>i u>>? oU>il ^ ii^! ^ *it ^ 

4 JicJl (^^ai« J^jU- Jub . ^— ^^oJl *-i*SoJl i^l^p Jl J^v>U v 1 ^ 1 ijUJl 

ti^P^I J villa. aUjo jciiJl jy ^tj^i jjp yy.^ £& V- 1 ** (f 1 ^ 
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.v^ji 4»y*i ^ sittie U*- (UJi *j j*~, l j±+ : r**m*ij *&yk*s\ 

..U iU^-l ,J£il 1^ p% ^il oU^I i-sU alt* -uU ^ Ujt£S\ AIaj 

i^ j* Jj>-ll ^* Wsf oUjUt *i* ^ U Lu^ tit ^ yjjj jf is»Jji1j 

V*^l c/**i*Ji J i£j±.\ UU oU*** *Jli> <jl>U Mj\* c-.li Jij 

Jl 4Wl>Jl UU jUI (Critchlou & Von Eulerj jJu! a>j.jUj£ JJi j^i s^U 

*tif J"*L>)Ji ^ ((a) JU1 cJ&y ^ £5UVf <^ «l>Jl L-jULl c^UaJi 

*-— h ***** kiki; ^* fcjijji oU>ll && 9P 0m,$tfyu^ J& uu- ^U^w^j 

*^y *^>l UU ol^i* i_Sjs ot (A&s) jL*t JjU ti^-f U!>s j s 
fSfyU *tM\ ^.wiJl ^ '^\ £jti\ Ut%I J*iU ^ Uttfl «JUJI c^XoJi Jl 

j! iUi^ii <5y.i uji c%u*> s^i JrtJVi w^f ii5Uj t^>)' *** ,>- 

<4-&% vw^ll ^J-; o^U^- ^ HJj}\ oii^Ji; 4^^!l U^JI ^iUVl 
*;! ja*1 ^i t S>*JI jU'rfl Ji l^Li; j^a^j i^l ^iUVl jt Uj .(ijl>f 

k ^i,>» a* <zJ- . u»ji- ju» oUj^ai ^>i xj>ji "^ <iiu~ 5ji>^ 

il > ^ss3f J iliji^u r#^? *^^. i.^ij ^lyb il iiu ^ ^l^ciJ . cuu 
-. - - ■ <- v ,ju- 
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^ Xjl i*U fc-U*!> -^>?-iU Wtf-I o^UwJI yJU ^ yA ^r-U^Vl 
t^LtU > 1-Vr ^U^t ijaia ^M lUVl .cii* 4i! .idjljll ^j-*Jl 

Internal F*ed back y*jjdi ;uu*j^ hteis 

^ tijjll! iS^t-1 .Mil lu*i i>\ is^d\ Wj^J •!> ^..vj^IIj £»J.l/ 

*u\M yi#ffi *i3> . fcuoi «i (/j*"* %*** e* Juryu ±*0 fyjis 

f&Ll Xi* o^- ^L^LiJUJ* & gjA JX^ ilU* tffeUl <£, 
JU*V! J f$U\ J^jJI -k-^Jl J^-l & «a?^M MfelU ktf >' J* *J** 

.ij^.i ju-Vi gft^^tfaij tk^i i&-p»\ **\*j$\ i^sJ'j ii^ai ij>-i 
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j L^ j^_ LjS> fttsll M* U >* >i *>f J^ jk-*' jk ^* cA 
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tft&SA ^ !»l VWjVi Ui^ x/ : 4.10(1 JCiH 
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Developmental Research on Feed back mechanisms. 

jp LU *ik=fc J**J1 '**&( > jtSJlj 0O*1>t *U»1 ^ oJtf U> 

J-*, jil ULi-l f *£ *-* «*— £> _,_^dl j! ^Ul pfc&i CjUw vtf <J 

U- ^Vi JUWl ,>. ci^JJ ^1 vVj>1 i^it l,fc J»l ^f 6 JUtVi 
L. >*>Vl JliWt jf (Mackay) ^ 1,. f l» ^1 oUjjJl o/^Jif Jij t£Jl_, 
,**>>*! ^jljS ^.JJI JU-bO xSLJu- 500 jl** j* ^ii^ jcik \JS ujjfc 
tjU. t o1>- 9 ■ 7 ^ ^jL^t g^fjS ^AU x£-X, 375 s oly- 6- 4 Js> 

£*J\ i*\>-jy\ iJUdl ^*fc J*«e ^ 4J.L531 X* xSLOy. 200 £, JjU £. 
^^ V^ J^U ^ ^JJ! j,> ^ J^*)l ^jUi ^ .L _^l JU^Vi 

£*_JI uk ^Vl ol5 Uj J«J.i f^tSJI oU (JL* ^ ^Vl jUVI o\ 
JjM szAj~x J^_>- ijJIj^ i-JlJJl ^,-LiuJl oUjU* ob -S-31-LJi iiXMj 

V^J! <^jlw <^>l-r ^^-^l ±*j ^-i* i^^ -^ ^j-*; vU 
aIU; U J*. iju^M % \^i %j\»£ (ball) 5U5J 44L; fUl JjU Jii. fJ i IJ5U^ 

^^^ i^j ^1 <^-f_, j^aii ^11 ssj^ i — ^> t *ijLJi oVjUii ,>* 
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« rf *f*. *# -~ *- **, . v^ ^ ^ 

^-ot ^ .uu. jikj, ^ ^.^a,, ^ ^ ( ^ ■ 

■ ■■'■■■ H m 

Model, of Speech Production f ^l v l^] ^ 

>* g*^ • ** gj g*. .UU-f tp »_ Ui> . 4 tj*. U Li fjs Ux* 

&*j . f uyi m & ^ j~ &»%#*■ b~ M . ^ ^ flW i ^ 

^uii ^ .«~i r m\ 3tt .^iii >* ,jls j( bsj (4H j JjU; ^ 
yv ju-iT ^ a,u jj .^i^ ( i^j, oU EiUj tWl ^ ty[ ^ u 

«US» g^ ,jiVl JjUl U Wi^( (Von Betesy) ^ 0> p^ ^1 

"K* j oiVi jju ^ &m _yi, fyttf m j, p ^ ^ ^ 

.£*-» J S^U[ <^J1 ^ J ^ 0> £ ^ >>f( ^ m ^ 

^jLija jl>jl ^ gynsJl oU_^Jl ' >us: ■! iJUS* obi jJl iao •L^ij 
obajdl oft ~cAXJJl ^ U itJj^J! cajJI ^ wi>J\ *j*Jl ^ i^ 

ju i^i jijii j j^ji jj^x, .^lii oijai f iji^.i 4 jjx* ,-js4 

■■Flanagan. oUUi ^ ^ ;ii i* Jtf,^ .^ ^ y ^ 
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f>i-j vtv'yj <**!*» ****** ^^i-Mj **A{ f^ JjL^r <^> J** ^y (>* 
s^>±j o>->u» ^iyf : ^j» - ^yJ a5L *i*£ ^jU i?^ii >■■*£♦ wi^> t* 

L*>y . i-srjJj-i jgiJlj i^i^JI ^J^oil c*U-p dUt >; 4fMl*4o» ft ***** 

oU^J ^jAj . o'UiJl S^JI c-UJl oL* «.Cboms ky & Hale- JU> ^—j-X; 

^jSiLj* tfV^ft ^-U-rJ ^-^W-^^^^U^y^cfl " Ja^J o'i i-U- £JU 

i-,.i*Ji ffcUfU ilL-. jJte j£W ^-ah U t c-#jiIT til- >YI t+*~ 

Peterson & Sbpoup fajfotfli cAjjJSl 

PhysiaJogical & Acoustic Phonetic* *s**JU 

*±-***;Vi ^i-*»^* iVJ^ ^J"W **>^ **■-#*" «y J* *W*" 1966 &^ ^ 

Z\ $ p* y.s-+.j rMj iliji W> ^ ^— J y^s-^ s?>** 

i A. I j mil :l tf . ^_** C^Uj tLafllJLS^ j^l* U^LJ J-ij 

^jB-di «?*r jLi ivfl ^j 4y* u>- l>si >* ^ ^ ^ J* U* 

^,.tt ^U>»K WljW J^e itplf Jj ****£* V*~* 'M** 1 ' 0* ^>^ 
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Chomsky & Halle distinctive Features 

« Otirmar fant » c^U jL^j -Romaw-Jacktosoo* jj*^li jUjj *oi 
J-S J U^ j! y^l oU-JI ^-i^ji i^Sjit -Moms Ha»te» JU <rt ^j 
j *Prettmmaries to Speat* Analysis** ^VU ««i*j ^ . s^jj ^yi 

JS" &J* ^ ^B f lfc > £^Vl ^ .^iJ| ^Vl a#*it l^ ^ 
^ i^iM O^M ^ oUmu J* 1^ ^UJI j^j .fcU- Jj>l <~ 
iyll Sjtfj wL-l oL. £-iyVl c~i .s^. J/| ijtii ttoi ilU;f c^a*j 
*US oU-J* g^ ^ .fcj, £jtf oU ^ (/UJf ^ji ^^ jfa 

(J 1 -* u-OJ* *LJ 1 1968 f U -The Sound f attem of English" <*U*j 

U"fr%M *#JU J^ j^i ,U,f sjtS cJUj ^_\ ^ jy^* 

J* -Grave, a*- L#j jis ^Jl -Acute* ^-S^ -Grave* ^U> cJlij #£-S*s 
jMdl «Acute» w J*£j , Jajl j ^^J.1 Mj ^ jfcu, J^J ^Ic^Yl 

oiwj ijkJl ^JUl c>U- **-iy^H oW ia-sSjJI **UJl awt J* 

J- Major ciassFealuras .^y, ^^j, ^^ 
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Sonorant ' ' (V>^ ^M"' M£) ■>-** °-^ 

"Vocalic ' "~ &jM» *»%j** C?) CJUC^ 

Consonontal (u^ 1 tij 3 ^ 1 • >l - ujl J* i5a^> ^^ ^f* 

II. Cavtteji Peairjfes " "-^u^ 1 cA — ■ " 

Coronal ' ' ; " : °" ''^ f$*Mjrf'^fy&&0 

Anterior (Patato atveatar . . . ^J-^f -r 1 >^ Js**- / *M^i) ^*b *•>* 

obstruction) 

Toogoebody , ijUJl^ 

Hio^above neutral) ...,■. MAW 4*-* **» £*j* 

Law (b#low ngutral) • - -, (tf^ «*** ^) «>"^ 

Bac^Tetracbeo') , r <<-* i ** i l£r l j') t /^ 

Rouned (Hps narrow). ... <*!&** .£>U£Jl) JJ±* *>** 

Distributed (extended corwfrictipn) <4* - djiw J^).Q££#) |^*» c^ 

CwN (narrow tense pbajynl)* %>}H* oc-^ py^ ) (£**> J*** **■** 

Gtoffcl constrtctkxis e*.*^ (* , ' L -' I > Jsr^ 

'■■■■- ' - •■ " " ..t 

Nasal y* 1 

Lateral , ^^ 

III. Manner of Articulation Features J^I ^A" T ^" ■ Hl 

. -- < -.. ..., - '■''". 

Continuant j*s— • 

Irtstamanous release ^jj» <J*W - CflW> x/ 6 

(AVis+) v. ... (li^jof + /°/> 

(rr?fa-> itf&jk/'~ IJfft 



Suction*" " "(^j^ 1 ) 

Velaric Suction (dicks) ~\ii±2&\ ojjj) (^Sl*- JUcJl) v^-M 

Implosion -■-.-■ j^ b _ ^j^ii 

Pressure* , .■_■■■■ * 1 ** i ? 

Velaric ^i^^ 
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Ejectives ^ sj^JUi^jT Li* ) 5XL, fyji.] ol^Vl 

Tense (muscular effort) "' " ;- ( J*** •*«*) *xt; 

IV, Sounce Features ^Vj, ^ ^ W |V 

Heightened Suhglottal Pressure: ''*''> ". * .-> t_- • 

Voice ^ - ■■ -.• ^ 

Strident ' "-.'■. ■ ■ - ■- ,>,, .. 

^Prosodic-Features - S-JfcJ, oUJl 

'Stress " " ■/.*■,<. ... _ 

"** ' .,,"'". " c^JlW 

Lcnglh '■■■■ , 

«*■> Ji *,&-*#■ ^* <J1^- it. J*- ^jll Jfl .i^tjjJI f -*fl1 i^k 
>j iM-JjII J^A^l!i4iS3l oli-. trl J, t *_i f -*SJ| j^ tijfi s 

•J* OUIjll Cj al jii .Ji^ji ^_j, oU _j, ^ ^ ^ ^ jj^y 

ill JJ&* ;-iyV jSo ,6L>I x» j^i oljJiLJU ti^j \ 4 i m0J( oUJl 
g^i-l jU^iV vik« uiJIyA-, v«-JI ti^-^jJli ol^JI gJU; ^ 

Liberman: The Speech code^^Jl (i> s jj l) ^i :0Uj j 

^Cooper ^U,^^^^,^ „ ^ 

,ev > <*-' «a .,»■ ^j ^ 1967 fU # ^ 8 Shankwe((er) 
^ ** ¥*" *^* * ( *> £* *«U *** - ^ J , 
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>ji lis *& 4 Mm r> o- & ***** «*? ^ ^^ 

{.* A,j, — : U j cJjll jM «fa6di Ju^ *»>* «3j*j *^W> 

. feUU ^%~» J* J^ Cr«- U ^' iUJ, J ****** *!* ^ * 
fit »«, . *,- <J*6 ,y ^ jj** tU** *A- M*J «i*ji tpJyll i>« «/> 

.i>j ca^v h> j- 5 > **> ** > UU "* J *** ***** 0| '*** 
^ ^ > ^.jij.jjt.i^i Ablest jf>- f •m P-Ji *A c iU ib * 












■LI L 
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Speech Goals :v*^< -*U**I 

Target Theory And Auditory ^^ '"-J*** -^» *>" 
Theory - * •. 

fW -Motor control of Serial ordinary of Speech* A-^'jj «j-*U Jw -4* 

^>i yKJi uLi, <Hebb) v^ ij& ^ ( ^ Mf *ffi'*Jj+$ t^yl 1970 

>isai <u ^ .^j>i ijijvi ^ uii ttu j^> ju j *## 4 j^ 
r^» jM J* r^ $ *j*j* ^su «iwi ^ow f *ai J ^m 3^1 

n#iili c^-j t uUjij 4 oliJi MiT^ ^ <;( j, ^1 jp *yjjVi 

jf pU* *iU* c^S ^fjJ |^ tf^.^ flfcJL dUi jy^ t ^ ^ -not- 

0^' *■* ,>. ^^1 &_#& JlSLftl ^ a^a, ^V iSXS U£j JJ3 %S>L( 
^li J-Sf iSU <£UaJI ^ .yl£* U4* ^ pKdl Oi* <jt tfjt J, iibt 

tt^ f it; ^ r *a jio^i of i>j! ^jx, . aiuui ^vi ,>. ^l ^ diii 

-B*om f> bxJ aj>^ cdkX*. <j L^Ji 2#±+ ^iro*Vi f>i i. 01 

> k «fU v—. ui-ur jj a^yBW ,;>Jt cju-ft cAay *»! ^ 
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pLtfU M» ^Uil hjai \xij» £* (Sibout Nootooom) {.j^y C*jL- jA> 

^ JS*;^ «&*- Mil. .^ yu jtft (^ '^.^ LU* jl j£ £~r 
j \fij$&#*i+M f&& <s>S> fV M& *' J* 'CM 3 J** J! U^ 

*i» t i^i>ai oiMjdi j*j ^ j^ii ij»Ai ji>^ os^' jw^ r^^-i 
i^^ji jsisd. jiivi ^ fj«0 i^ *ajb o* sa**-* ^* o^ 

jsi^j okl LUta *M f"=*s3i j^3* py^ £*>*'.«>* '^ /u/ r^ 1 

olJ>Vl jU^ m$&\ i5>l >jVl ^M- crtLMl -i* %>; Jy'y ^^ ! 

* ■ 



Timing Models . c-sV» gte 

<j f *£Ji jiv-V ^A [ &Jr* ^W* 1 iii^« JM >4 g*4i,rf»i 
u ^^MN^ 11 a?J - JI W* &? >S^ ^d^fa-ifa 

ipjjJl.UU^f «^» ^( f^4' uf> ^ J*^' ^^^ ^^ i^WJii <Jiil 
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(r^Jlj- .oLKJI, jjJt.gjfc- ,>. ^fc, .•'Determining tendency. ,s_,>ll 

mp mm ^ y^ Uyi .a™ 0*™, -.l^i ^ ^ _^ 

^ ®*j «i« sjjt j^i jy, . t^ b ^^ fJ& J ^ _ yi Js ^ | 

fe4jflf(, 5J5U1 oU^JI Oi, J* £ i^Vl ##, ..i^Jl ^y,*)i 



. c^aM, oJI^»U «l**o ^i oUl Uil 
>i-y Jbt J-* A^u, V ^.U gjyf (William Henke) iiU* ^ jjfcj 



„■*«» 



t r -.. 
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fLijy . w*>8. (J**^ 8 •*«** o 5 ^ u^f c^ 1 * -^ $ ***^ u 
^u j^i ^isai \*u* *v ^ **** "sM 1 * r* *«/*** 

iuV! «±tts ^ 1* tfjU oj» *&/$& oUUl ^ 2>/ ^ > j^ 1 *> 

at .Jw it jf ^> &*-* •f* a **-* Jj --^ Jj "* u " ^ 
j.i^» (jfcii oi>- J-u* ^ f»ji > «.ti* fi«> t*y J^ zr* 

. Uj-iy .fcfadf* a**-^ v— » 'M tf^ J" >* ^' 



Feed beck Kkxtels %»*£#! #** £ iU 

^K<«henvina«w> <J>£^»j*5 <*> & "*Mj J*» *** ^ ^ 

jA*3 .^i J^ij ^tw c^u e^f <*-* J^ * r** r^ 
cijii ^u o^ *i 0>tt Jl W-*i •'^ :;uJ, «>^ sW** ^ l>; ^ 

in 



jfl oU-u; > <*.io2> JSi« j-««» cf-M W «#* .£&*)*' ir* 
.. ib, jit ois>» .j. jSr .villi ^ jsfc i : * 1 cjuiy W •^ *• 



a — — i 

VI . i j 

V ""2 V ^ tf 

b| .a,) ^U yj ^l jrfjl ^ c > ' b < a C*^ ^ : *' m J" 1 

^ .(Ca j ba t a 2 ) t (cJ!j-*fc i^U-) i-rfU ^h < c » J 

ji£d ,>. jo dJij , jj^ Ji j.U! ^i *M^ ^ ot ji ^* ^ ^ 




^o *»\ /.. ' *a 





JTJLt m ^> ** jt *« ■&* ^ ^ ^> :4 - ,M ^ 

oB>i iu oiw- b, ,m .** J* I* 'c^ 11 ^ J >- J 

^ ^i Jdi «jy* d«l- * ^ ****** fes • i >^ 1 
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& o^t /*- -*w-H> **** *%*M* *W 10* MJ" y Ul «s**> 
a*ui j^ji *uji ati j>tJi ji** ^j . <--~i wyi *la» ^%*at 

■^ sjfi o^- 1 x^l ^ Lie! oW*j -U-^i vW> ****8 
>* «ju- U > a^t tU Ujj L^JU ~w»yi >~ c^j .**& 

J-»j .JUsM jk; <j sjujufl J>5l ,>. ifi** Mj> uU* ^a*-U olj^i 

: f v£ft a^ i^jOe t-ri / J(Jj 



277 



i 
It 

i 









3 f 



> 









i 



i n % 



I 



3 



,>■. 
3 






I 

I* I 

I f ■<■ 1 1 1 *• 

ft s ■£• "' £ K r ^ ^ 

i I v C fe L ?• > K 



o 
o 

3 



1 



3 



I 



.*! 



8 



•fe=I 






I I -ill 1 I 



t 



¥*t 



e ?• £ 
Iff £ 

t m (*. 






fc-S 






i 



£ 



tli 



! 



h 



c 



II 

ft 



& 






lit 

i I 
c 

i 



V 

a 



278 



I t 



t 



» 

E 






f 



> 
f 



I 






'Sf 



r 

i 

I 



i 

.t- 

v 






o 









i- 



"& 






l i 

1 



m -s- 



I 



r v t 



i 



3 h 












1 1 * 

5 1: * l 

1 1 1 S c . 
1 



« fej 



w 

£ 



.**! VL 



1 1 f £ 






*• 



.4' 

V 

si 



V 



"IS 

^ ? V 

f *- r 

till 

ftp 

279 



it 

ft 



I 



1 



f 






u 




14 



IT 



i 



V 

I 



s 



E 



I 



t 



~1 






I* 









I 

t. 



I 

r. 



i 



! 1 1 

g % X 

% I K 



-y. 5. 

I" u f f 

I i 5 f 



I. 






I— If 



rii 






% 



V V 



t- 



&" 






- i t t 1 



\ 



! f 



s 

> 

9 



* 



V7 
[ 






I? 



fill 

£■ v -l f 
■fc v -i f 



'C- ff 

% v 



F* 



f I. ill 



c" 

r 

sr 






f 



ri 









If 
1 1 



r* 

i 



r 

ft- 

j 









280 




ft 

c- 






281 



H I 
J\ 

it 1 



V 

t 

I 

a 



ft 



3 J 



t" 



X 

3 



V 

1 



*V 



3 






r f 

r 



s 



illfr 








e 


f 


ft 


n 


J 


C f 


-V 


£■. ? 


c- £ 




E # 






'*F 



■t 



s$ ■ 
re k 



t 

■*> 

v 

I! 

.<" 
f 

.*: 

V 



1:1 
II 

II' 



r 

ft 



*&"- 



i 



TR 



i 



-A 



e-j 



t- 



it 



Or 

■ '&■ 






* 

it* 






v 

$ 



£ 



n *- 

f l f" *r & tf : e * 






M - 



r 



282 






it 



"Ji L- jUl jail*!* ^'i£J«JfciJ ^1 tAj^iAt j?S 

-Az*-j\$-\ «-*L* - Os^ 1 =* Elm 

SjJLJJI •, vi-Jl iUJl =?.GGra 

^•gl^jljwll it-^l = 00m 

i^ljJl - V*4 <UuJJ = tPm 

'.£JU\j Jflil t JjVl ^jll jkidl = F 3l F,. F, 

■ Rteomjs' muscle = ftm 

ij^->Jt - *>UW aL^JI = PGAm 

OJl VV>" ^UJI = Sun 

.2JUUI . ^J.1 a-«ll = PGm 

■ , , V*U*' U*^' vVjUll iUJl = ILm 

ii>Jl . vliU-1 <UJl = CTm 

o^aIi i^ji tij^— = spl 

.V^AJI • vj- 1 ^ <Uo^ f = HHm 
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c^o v*a> c>* >* «^ f^ 1 ^ t 1 ^ 1 *i ^ ef^ ** ai 
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*UMjrt 



Speech perception 



ti$jX+A ^Lf A-iVl JS j+&j ix^M *ufi\ c* 

Ralpfc Waido Enerwn, Eafcfe**, 1S41 ^dVl £ >"J-** ***** ^^ , 

^'j* ^w *M>4* >lj ^Jl t **>di ^JijJlj ol^Vlj j»U1i 
lii^Ji y^ ^^U^; fef^Lj ly-ifl uuJ ^ ktitj .1^ a^Ul ^ 

UU. yVl £o$ s^ U J* L-if ^y; t 4S>*Ll ^i^Jt ^ j& Lil 

^ ^=* >^ > (1^1 ^ J* ^ >! i^-i <3><* jiJJ! ^l^Ji i^kJ* 
Uk£ J^l ^ bj# ^J ^J <jVj *4rt-i>;j i^ap^Jl **^ ^_, flJ= * ^ 

Ji JJ Uiji 4 v^JJl ^>-Yl oVUJl Lu*i ^ a ..> <J> ^iJI ^Ji ^ 

> >cr J <jf ^ L- ^ U aau; u UU- i| . jsu^Ji J* u>; ^ ^> 
u~ ui up ^ ^ *4^iM jt M' ted M 0*^ c™' ^s^* 531 ol >*^ 
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_>ua at j~ - v-Ji liij ri*** ^ J v**» *V® <-*Vwrt ^ 
^iR ^-J>K i>UJ)li cJI>* j USb**! »~ il>u ^ /*/ ,y "lb /hi/ 

tjjUJ is>iii -^jVt ^ «u* ^u^ j-di u c^u , iijj; £11* & 

i^Al %fa JfcW fcl ^j ^^3^^^ #* J^' J^ ^ ^ ** 
&jJ$'fiX*$ V^ is*—)' 5jU>» j^j *%*>» ji i*uu faS! J* 

oi^Vi jsN> jt ^.^» > a*-^ til >%, .Uii ^ s>li v5W3* 

iiU a^L* ^ ±~ & ^s* *** %* i~> r*^ 1 ^1 ^^ 



The listener 

i-ijkil| <Pinst>n) £j-ijj (Denis) ^o «i*J L* iiiLu J^aitt ll> gUj 

\ijm~ \& tfLjji* ^i>m tjA ol W g^ j*j * uu * JMa v 1 ^ 1 

^ ^UM ^^l jUJI ^ aL^l (3j-j dU) JJ^ iJ-p yy i r ^» i»>aj 

. J^iJI IJii trfjt fjjfi JS^i tf Kdl 

^ju; i^ ^ g**,J ^ J *£**! J^i» % i*^>i - v^' W- 1 ^js 5 ^ 
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UU- .JiUt aJ^ ol Ub ^je^t ^ 4^» 4f «M .flw JiUU ^Ik^l oi Ul 
*& <^U^ > £** JiLJI ^ < r *fl| ^ S^5U J*J* ^w ju, 

*#y o* ^i J*^ .i^*J u^ ii> <jl ^ o^Vi ^-* <jp ij*-u o_^f 

i^u* O^s tip ivl4! W-'* :> £*W. \%U jLL, iik* ^iy,| sj* 
^ ^l w^LUtit J J, f lfr& ^Ji oLUJl J ^ V yf^Lj *>J^ 

o^U« hr* c/>N* J| «U>L 45U-J jU&LL ^^ 0j<*^ i( .<,£* 

oUjUll ^ i^*SJ| ol^Vl ^^Ux^t ^^ ilL. *U* r *S3l «MpJ 
«U tf yJ oVle i^lj JUai J* * J*Lss^ ^ jUrtl LU ^*, i.-,. || 
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\j^ v Jus Sjj* *jt~ a y* iijs ^' ^^>' *' IN ^>* a M 

jU5l ^Ldl j( (Bartleh) cJJjU 4*-j t$$1 J^ *>* oj-*W i ^ l 
a^uO a^!I i>oJI bjSJfl p^i ^ ^jjiVI <J i^fjil "4t ^ iifc* oUtf 



t L&e j.W Nj. .sUtl LpJ oljl^i ^Ui J5LU 1^1 J&n ^Ji V^^b %***Hj 
oljly i^ (JuJl .A*-*^ i*^Jl cA-^Ull i^L* ^s-I1 of iJU- ij Jp 

f^^Jf *M wij=J >*j * ul * &* ^ ^M *>■ ;1 ^ E c^- 
ija ^-Mji 41.41 £ji> v«-ii ^— ji yi W* ^ jJj . r ^ii ^ 

JHegYinfi) : : ~ H^l 
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r 










rauJi 



v. ^.*aU *u_jj 



^ ,M £. 4yjgi iJ&H 



■V*f> ,>* &» > 4^i y^JWj ^yfj t #JJ4 #&S f-v :5.I JSLiH 
Cr- J>~3 w >^| jftl <j U! ,V>i Oitt ^ >^; UK*, ,vV 

^ <~^w ^ j,xa\ r ^\ c ^^ i jsAii- ^-u. a^f ^ ,viVi 

*>• <^*JJ ViVt <^1 c*# sij^J t f^t> -J*— ^ **-Vl 



The Outer Ear 






*Jt*-l OiVl «jfc 
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^" 0* ^ ijlj* fit & **tf» oi^Vl Jjfc^ *j£J U£ c^ty ul^l 
<«*U> SUiil J^o* W* ^> vOlj-ifl tf>( iiJiy »SUj i^iii-l j, <oUJl 

JtUj ^b .iJ^i c^-*> sUalf J*-x.~3> £ju ^JJi ^uaJi ji^oit ^ 
jt oUuJ! j* .LL* JSVt aiVl *!>-t IptJM v*-Jl i^l ^ 

ij^U^li ^ stAJi J^b v-i *>u j^j ^>ir ,uVi ja* ^ ^iVi 

U, ^i ylUl ol>LLl^ jUII ju^ ^ still J ttk*Ll oi^l Ua^lj^ 
4j-j< H* 3 uW^ £*-^)l ^te ^Ul ^ fJ ij .iUJI cJ*» 

0j<s-j i v^* J> <**4 <«jt U> jfctf, i^ ^ ^V i)jS^-j . ^>UI 

r 

34.400 °^ **!- 

j£* 3,440 = ^_^_ = = to>dl 

._?j* 2000 jy iAijdl cliJJl ,j 

297 



Ji» uyiV iS^\ J ^-li alu* 4U dj& Uu* ^J^ lib : JI$Ji ^^XJj 

j>^> ^ «xj r i $H\ oi ?a*.ijii ^ ^ u&ji waii ^^i aiu- 

j g^faj SJt»- i^ J 4jUJJ V-! <J lj ** .*>- ** Mi O 3 ^J *^ U 

.1^ JU* »i-»- tiutil ow» j^A> J^^it JiUJi *i*>Ut Ul <*^U( J*-jli 



The Middle Ear 



>*« S*l 



,lj_iL .Jll J^Jl O^i wiyt j*. M-jli! aftl <i-kH .U* Jmm* 

: (5.2) j^Ul >l - ^LWi ,LuJL Gj i)l ^ ^ ^—j 

a>it oi-uJi ^tfjlt 



iUJl 







>-yi OiVl ^ 



^l^jd ^^^ i^^l tf Vl ,y ^ : ^ Aji >*. jil! AUMj 

. UlJ jt ^Uo; w^j ^ji lijLUi u_ui aLoiJii ^^j ;l** u>l^ 
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j^j n<J>L1 ( JL« H pJUJl |j_* ^^ .,LyJi J>-U J^ j« ^ 
jtU- oji ciU;^li d«>Jl ^ Ut ti^ujyll ol«>dl ddt *Ul& JJJI *LUil 

oLJ»A»- ,^-Jj 4i*l^ i^ oUJip 3gflf ^ iJ^loJl JJJ1 .LiiJl 4^ 
oloUl ^ J*^ < JJJI ,LUJU >i» uSfl S>ll ,J^ J^ey .i-jSVl 
yUiJ! i^JI ;iiUL JSJ jA* J^ 4Jd> Vl o^Wl & ;l£jl to 

j ttL. ajiVi ^ujiJi UJL.J .a^ioii asvi *jjij ^wi .Uaji ju *uii 

V***-J - J"— jM OSVl J ijiiVi ^.U-M <JI ol jljsM JSli J^t l^ 

J* jsuu 4tiii y^wt jiVi w> OjSj ^ iml ?>^ji avi m 3 

j\ iijUll i^ J w-L. ^ jyfji ^ aSL^I T jt!l J^l ,1*0 o> 

jt jjui ijUJi) *-i jiwi Ji-pi oA~ Uj>- sy ^ ajuiij .iyuii 

*>M **P ^>f JSljiJli .o1jU?f J*J i^JI i.jU* ^LJL. ^j .(^UJI 
i^I ^u, Xjt **>U. j^ Jp JSU .»>t «i 5iU»> JJlj* iJU^ oby 

,-si^-i v# fan* o?% &J*. j^oii Liutt ^yt cjjVi ^i*-u; 
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Jhi\ .&%& 



j^ f>m *>>-j .w ^? uij j^u r >- i^f (> - 

. (503). JS^JI 




** W 



b*Jt)A» 



[■> 




(-5 



.^i o*£ ^V* -u—i c^ ^-*« jt&jVi .-ka; 4^ .^* £>ji. . J*M 
> IkM £jjU *i^b sjfcJt jis&jVi iUii *J> > J>Vi <*-i> vj-asli 
j,ljs* Jwu? ^JjU £• jiSS>¥l iU; J-W ,y> 0j aj*A\ j* %W! il^ 1 
^ > Jill J*«tf Ji« Lo-: U-i %Ul.j .V> 4A 1 *>— » ** 

wJJ^J .WiH ^ U^icU<4t J> J* ttJdl WljJ* U** uU' 
^^•«y ^ WJt fctji ^ >£Vl ^-ill ^ i^UU %s <j Jil>4l f J* J* 
i 1 ^ 0*5 ^jl^ ^US^UUit i>J— • 01 .*tt^l iUUfte J^sll (^W» >LttJl 

Ati^Jij . Im**)) ^ Sal) *LU* yuj ip-L-i Jp ij^S *>-U* J* ii^ £y jSy 



3CX) 



y *itfi J* UUj .yu*f i^U- J* l^i; ijiH cfy j u 4ii J* aio; il J 
W-* cgjMfjj h±* J <j> Ww»H i^^A ij^ca jJ*. j* &L,j j*L* 

jJtfUfc* iiSUj . ^Ifcl^ AA, ^ua jp ^ cJjW ji \£ j&, Jit -tiki; 
***-;* uu4*J *— ^ J*>e >** J^-AJ* J Mu <i>-i* <iifc 0i» i h^uS\ siiUl 

Wyft jsuj *i>t o» sw)H ^>> ^ ^h fjruu uj*ji» jj aiU^iu j 
J^ ^ vjw Ml liiiisJij j^Ji jxat j-> J** ^ x^udi ot^Vi 

pS* >^ ^^Jt r ^Ji ^ ^ ^ ^ j ,^^, -^vj,, . 

Msidi ^ jij^Vi 4jii ^- J! tf^u ^i^ j> jj ^ Wj ji ^^ 

u^ji ji : j^i M(sg 4^, ul , ^^ ^ ^ ^^ ^ t5iM j 1 
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Vi J^ Jf> *##** tr*?* *"** *' J** %fc** m Jl *** i&rUli 
,_^o5 $1 o^ «<U% .olLU *V J fdSJkA&k >-*£ Ufel pJU otaU* 
^5B ^4-j U *U£>« Ji* w*UJI J-^ll ^ o^iU y>*H ^-5^1* <C*U^) 

^uii > ^yi wm?' v~* • *W4" #*i f*0fc J* 1 v.^ 1 *"" 

(£,1=11 ^*Uil) ***M w-H»<* U^ > «U> l^ iiaitfjil il>Jl (gUl 

wu^_ ^l ^aII tf Ul J** OM <fa^ tiJ &&\ U^ j&\ CiV 
^ll, tr 5^U! 3S0 ^£* <Mj ?*&***? .W***^* ***" 

bfp0 *<*?-» t*^ U^l* r U* ^ Ua^ Uj( ^i ji> ^ J*yi 



ukiij j^jji agin c« J^" J* ^s*— 31 ;U)I ^ O* ^ ***** • W*i 
uiVi J^i as iii u*- jm> a&i a> jj .(^ (^jjij v^t ^ l 

w--4 ot iijSU* u. ^^^ 6( jl ^«ar^ JUf J Sji-J* t^ j^o ■ ^^' 
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The Inner Ear >*sUW1 atfft 

j}&* i^U jdJl $%SU ju;! u* ^x^\ «U**JL| ^ J ^ 

^*-! <^ %>J >* J3U. kJ+j ,Ll* ^y ^j^m *>iU ^wlt jsUl 



U^ ***** ' 



i -i ** 



™- LU ^jJl , .j^ iLu j| 



stnieirculgr 
cona 




>t«i<ifculor 



£ 



Enrfclynphitlc 
duct 



J»£#* ^$U * tf j^jJlLflkJI jmj .oUUl J^Jl f Ui% tcr Jl 
J* 'U* J-s #iU (a-=^^^MJ») JffUjK J| fcU^U ^ ^ %tfb 

-^^■* ^J-1 ^» o^^ ^.^J. *La^( 
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J*-» ^ oU? Ujj *j$t4 & i/P&'jtJfy^h jf***W «K** ^ Jl 

. (5.5) J£ill j t^ (ttO» j^) *l»-r- ijoVl *^\ ol^i fcj^ ^ L#U 




BASE 



CocNtw porllrlon ^ 

Jj iV» v** 1 ' f*-tf oW) -^ 



APEX 



^jUt ^Ife t i*u~* «*f *&# J*** ^ JiJJ ^ ^ :5J J«» 
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Jl V-& ^ J>i ^1 *JiVl iJjaJl JS!>- ^ J *Jw £&3M J| i^J 

>UJJ1 gi* tfiJV JSUI j jlks cA*-j* U»at oba/M oli ^I^Vi 

V-Ul .^ .s^U-j j»% g-^B ^1 <^ Wjjfi ^^ >^ A= dS #**&!) 

oU- >t o/; y*^i tf*^ y^l &fa*j& cAi ctl^Vl vr 3 *jiy** 

: (5.6) J£UI ^j^UJI *UJJt is*\i & &*% 5-*** r^ 1 <i *** *^ 




<r U 930 i+$\ J& yjtjdl ^ 
fl. ity* jfrfy.'fi" 0,21 iJ^UJl 



oUJuJ 5*Ui2*J i-i-biiil -Lj^idl t^^iiJ 



pm m tJ p #jd i^u ^ iyuiii ysu-i ^ ^>^ ^ Jab yy . ^j 
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S^fi wiJ J* afeja** oiJJJl £*Mi (OJij» ^t ^JuJt r-*' v^i 

J r i»j C/l>-^» jiVl »j£U ^ 4*kiuiJl oU-j*Jl t^i^j . Ja-^xJl *A«Jl *_»_,i> 
L*A*J! 0U4; uSlUJi Jy <>i-Jl *UUJI ^a* *Lj*iJi 'LrsUJI S_>UJ Sn-j^JI 



^.v 



-Li* 



^j^UjJI ;Uiii 



.^Jift wi^ 




UiVl SJ^A 



^1 ±LJI 



tS-x*\2l\ *UjJ! 



UJOl sLill 



J^JI 



^j yjji iuui, v^jJI aar^ti £* "^ * ^ u ^ C^ ** * ^ l 
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cAjJIi JU tfiJl jejji JM J^ UU ob»/U JJ*^ &»¥l i*>y r >- 

J* Jlk; oW-j- U* «ee» ^ IjS" [i] c^v*Jt w--j .*5jU V 1 **/ Ji ^j 11 

iUjI J ^UA .Luil ^ J/ll tfj^XS Wj^l «jj&-i «*ee» (O&ll Jli y» 
Ojfc- ^Ui5j *l$]'o^JJ iJUii oIm^H -*,-_* £3$H UjiH U*Ui j» oy 
,y & Si .j^*Il U&l f-i J** -.jji g^j i(B] .tit hjj> N «*-jl» 
(£>> d** $*+>■ <$J#W •*£*& B>V-i gjJI w4v»jj«,yUJ! *rjNi 4>>i 

yjy» uiit u*ai j-^i itUji 5jU>i ,>. %**^i oUjUt ^^a^-; 

. ^UpUII .LLkJl J> J* OlSai vUUi ^ vJ*l ^a«Jl ciUVi i*i^ jlj-L ^jji 
J *;( Jl (Ernest Glen Wever)jLj ^ *^y ^*i Jij . 4~*iJl ciUVi <J> ; 

Ji> ^ obijdi j-^ *jtf ^ J* i*U Wjjfi d>& ^ i**i>ai oiw^il 

.(5.8) J£JI) >i . vWl ^ s ^l ,>JI oW ,y >U, *J* JJ J> 

36 :*jb^J! 













^^m 



10 :So*-tJl sq It. . 



■£*■ 



jjj* ^LS 160 != <|jW Aijldt 

28V 



umut 



1 ' x I I ■ J I 

^^« ^1 Ji< U; .iJiij^l v^-Jl SjLi>l Ji-il ^Jl Jir .lag 
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iU&a* *&J .MjJl jji/ «y> JS V Xidl ^ **-> jj. U^l j^ 61 .(5.9 

\S l~A\ k~*A\ oU^Jl *>•>> J">U j* L-L.J Jfc5 SXlSt ^ iilb- «-J ,> 

sou = i,^l ■ 

Stim. nm • -i — * — i—i- 



Nerve Fibers 



r-r- 



-i— t 



Stim. WK) 



-J — i-_J l_i- 



J-*»-J—* 1 L_ 

1 1tn " 

Nerve Fiber* : — ' — ' — ' — ' — 



l 1 ■ 1 -L 
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The Auditory Nerve 

J& J&S ^ <jLJ» A-** £* (^Wl J*&\ ) j\ ^-Jt i^yJt wilt 

J^ jwj iiy^-1 L^U j* wtf J£ g^j -v*Vi WjiJl fO£ ^** ^«J 
l ^&>»aJI ^Liil ^-,-^ajJI jj» _^l f_^Ji JaifcLj .^.op «-)LJl iJj> **j*J> *A>- 

! ;-f- ' .-V' -• : i4 r." . ^; 

V^ JSf ^i^ JjjS yj>* * fjL ^Jji ^w^i JJ>JI J^i ti^l L*U 

. -via*. JSt ^vtJi ^w^ 0~>y l^l*a~» C-S& SjjUil ^>UV^ 1^1 jji 

ffadlgUM ^j viVl M*j*)i o« *£ &*&#& y*»* i^Jai ^m iiUij 

^tUs; £LjJi £**• J j .jJJi jic-ll gti41 t ^WL si-*- gt-JJ! gj*. J^ao 
M+ 1 Mr' Jl W%> J oSt JS ^ <oUfi i-J*JI ^iUVi ^ JU jt 

^^a^l ctAU ju o&~3 .ixuJi vi^Jl oU-Jl ^ Mfefc %**»*i 

£>ll J> J*, . ^*Jt ^1 Jl oj J^jVl £Ujdhj*i ^liM ^^1 
.«L=T* j^ >.J*-= jUUr $?£0&2t Jb g^-W ^WVl g^fc 
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a| ■ ,#*M 6^ a*«* W^ d*-i**4 viVl <*Jjdl «J*ti ^ <JWI olMjJ! 



Perception of speech »y&\ ili^J 

c*LT3l 4*—; U J-iit^ V**H cj!^1 £L- dji dUifi 41^*- JJ Ur 

f *a iii^i v^ ^)i oy^Ji ^ i^jix^i > u*t u^u j*j ^j» 

ijJill *^ ^o«a^ jfr* £m\ &A o\ JJ J-UJl _*io -^^JV Li^- 

L+^U^j ^J| <^_Jl iUVl ^-«r- ^>-^*l» li* *y ^-S >j *i-,*^ 

y 5i>i> v^^ 1 ol^>Vl j4^J U I^Uj . v»-* -»j> J f^l JM OjA»- 
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**£Ui J *U>%j .ijjUJJ i^-Jl CiU^UJJ jf ^ j+J* ^£M o>Jl 

Acoustic cues In Speech £L3l\ *)ij*l ^ C., » * . » J_5Y> 
Perception 

5jUi>i j iihUl C"l>,iiii yj-j Ol i*yUl j«aJ> J f*&\ *~Sji 5H-<g 
^U*t j V##l c-VVt jl-M ^ (J^J e )jJt J-UII J UL*i -d 

. <>*£S1 ol^Vl dljj! ii*Lr 1jll# . L* *-£ w-^l £^j 

Vowels o;i^M»Ji 

31 1 



J*Ul J^if #. s^ J 5>ll vrjLl o^LSLldl o1*y j,^ flkil (^Wl 



1600 ->" 



40WK 



1*W^ 



EU»~ 




fcioc^i __ : 



W0-^7T 



y I 9 A" U* T * c « OQ * tl 






■Mi -^rf/ 1 ^ ^Uiili-l c^»j-aIi a>j^ "ytf 0>& ol i-lj wy5 ^ 
^ wiU2 j^ O^rr «*M^ j**t ^ sJ •> s? ^ U ^ ^** 
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C^ *M CSV $ ***** l& ^ SfcJSM^U o*£^H i>tfi ^S3 
.M-* 4^M jj^Jl <$^dl fU^-i ^ :JjVl :oaSLt* ^^« cjl^tt 

^50* VjLM *#hy& fbrS ^^Ol ^ ^ i^ j^j 1/ 4;! 
c*^ Sfl^I ,^Uc ^ *<X*£A&t JS&^^il iz^ 4 & 

*^l wi**J! ^ ,^ ^ ^ ^ ^ .j, ^ 2 

^1 ^jil j£tt» .u*^ jull J^ J4 ,Ut- *4^^ VUtof^ 

oLJl JftWl f -*^ jt g^Jl J* ^ jjjt*, , /y ^ j^ W, M 4 

c~ *U^Ip *jj •«&>& ^>ji i>>ii j^pI ^ u** $ u ^Kd i>t 

0y>^ a* $ J* **U* >*-»lj * Ibcxi ~S j\ /bit/ _J UJ US J kiJUJI 

aij iA^a>a jl jOScUJ Jj*aJ] ^^1 p— j_^ /u/ j !\l Jul cJI^Jl l^..^-,.^ 

* & { £+*ti\ CJI^I o!^^ $1* U bl lUI^I J i-^1 i^l o^LCiJl 

./u/ j /a/ 



up 
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J* J& ^LJl A#$\ IJl* ojj ->J.t ^jU k**\ J.A* J U*~- b-j^ 
(Vcrbruggc. Strange.) 6U^ ^^^ *^4jV *£/js* -***' "*-> 

i>^ of oy^-*^ ^ *f >vj -ku- *w»* j*Vi > -^ t-ju it* 

h*Jj* ^Jiu ,>• jU^ Jf 0+** ?X* Jij Jyi* J^* ^^ >JiV ^M b*J\ 

„CrfL*_ cJL*^ i^L*_ li^Uar ^y 

L» UUj i jjb iju) _>x^j liSUj . Ujlo^>] *Ua t-J ^jci- J^^ 1 tS>?«U* 

£*^jj «_, u> du ir / sju . ^ au u- *>*ii v^i ^iWjJi c-s 

^jS J jy&\ f ^S3l ,1^4 ^ £^J.l -Uu-> .>J.I ^jlt i**Jl illjii 
i»lrV U»>=i ^1 tf**£» oUjfc U ay, ^ ^ , ^Jti\ J^\ i^l ^ 

uyljfc tCJt^t (l&j iSiM ^yu* fJ>^-> {ja^lj .S>ai «5>-jll *^^LS^JI 

DipWhengs MteJI^I^ 

^ >j *>sik **** y^ J ^^ V~* ^ ^* ^ l M 1 W 1 

x* ^ 5Jl cJi ^ J-S^ ^ <JV* Jl SWJRi cJU t^ifl 

^1 J-£jdt jV^l SJu r UkiL (Gay) ^ Jx J*, .^>j JN>I J* %M- 
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Semi - vowels . „ t . .. M 



lilii ^.j tC -U ^jT jf oJUIl j^lii oJUIi J S>*J| vr^i 
jft\ c^UJI ask* ^ ^>Jl £^J| 4^ U ^ \^, ^ o(>; 

^Jj J^l ^UVj;! co^UJl ^ ^ t ^1 ^Jl JjC-ii • 
05L5LU1 oV^w 5-sUiJl oil_^J1 ,y> rf^Ji ^U;f j^, r ±M\ 

.^-UJl vll t*U*5 ^| i«pj lj^J\ V^JI 

lXM 0*& -^ «X«* 4^>* 0>t£^ UW OjJ^i- '/]/ J /W w^J 

J-SLtdl ^ ^4f if ft > ^ tcUU <JL-> J *%0Mj /I/ j ^AJi ^ 

/ara/ ^/ala/ J*ja/ J J^if lUUJt o^j . /n/ ^iiVl *ASj ^\ ^ W l 

C^ 1 cj*»j* i>S*^^ > O^p^Ij J^l ttjUl (Uskcr) >LJ y*^ /awa/ j 

i~+ U\S ^\S IU $ Mi ^J| <yu«Ji jMoll J JMf, . (5LL) JS^tJl ^ 

-ij^i CJV^JI aUl 0,0^ j %IWI w tjl^ ^^^ (%74/ J 
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TwT awa uwu 

1^, l*Ui-tf jU*l J»tiiiJJ»i 



£. /w/j /u/ t w Jj/ J sv Vry **»; 3# <y *£> *=*^ ^ u * :5 " J 5 ^* 
^ b* 'fe^gH -tuVij /%jVl £4#lf ^ 1«Hj l*i^ Mi* ' 
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J** ^fiigh m>d Iflpft 

£JISH ^s-jll JaS^dl r high 

— ttrw 



y 


i 


w 


r 



.[ 



^ r iw * y o^V i>Jl **# *^L£idl <£** oi** ^b iA£ : 5.t2J&iJl 



■*_ *. 



Nasal Consonants ** ii#) c*»lj*aJ1 

till ^1 Zjfl lw : jjVl :^1y U-^ oUVl *l!^l JL->- ^ 

^> - ^j w y^ u C>: <«ki ois^ jyO L; ^ tl >l j* J 

&\-"ji 4/^ f*ffl pr-tf J** ,>• (Mermclstcin) jA^-j*. wLL51> .£/ 

i* . . . * *'■'■■■■■ - 



jt 



•r>- 



fcU 



JJUfl 



^-^o .^^Vi ^ l^-ut ^ U*-^ L_*^^j ^-L-uVl i»liill ^ 

J-oiJi ^ u>i i^ t ^t e^ ji ^jii, ^ ^ ^u oJU *-Up j g^yi 
«->>* mwj *Ub *UI1 uy^t 1^-^. uui s^ji o^jl OmI * g IjJI 
at ^^U) ^ .i^^, mo Uk* J^ UU jSj^. t ij;>» *L— iU 
.L~ *X <^,^ ^ c^Ji Jl cJUJl ^ j,i#i uiil ^ f u^ 

o^^ji ^ii* ux* Lik *j* ^Aodi Mj di oii «^vi i.xaji jiij 

(Gold 4 jjbi 4^-j i (Gallagher) ,**Ytfj J* <_*£$!., .C-'U)i U»L-jj 



3J7 



\£jjj ul Oy^iJi) j£* 4 i^ ^ LJj* ^- (D*mik>ft) <-i>Utj stein) 
c^j-*Il d^^Ull ijJU 6t *i*U- iJ«-H ^-i .*UU i>*LLi ^V^j 

i^U) iL^iii <.uu Lu-t ^Vi oj-iJi jifc ljisl. *hpi ,> jji-i, 

JU^X* (Box*) c*-jjij dUjJj >^a> 4^ -krjj . jj»* cJU ^ <F 2 

•^41 i-^jll C%£iJl o^tjp^i VJ1 i*jU3 /m.nj/ oUiVl w-5y ^ ol 

o^iJU 4^£j . Jl^il J-P lf-Ui fk,nf j M* /b.f/ ^y j i*J*z-±\ 

cVU- Jv iL^-JI iiljl **«*> .iL^dl J ^i* olS jkJl £&•' J* <£>*Jt 
J BS^ o^jJL; alio, i^tj i^jJ -jf^ JJU*j .*>-*-; (#U ^t 

•/Stj m^ Jd j*~ Lit u^ J .%& V-^ J *JjM> L™A 4 <M *^j*^' 
ot J| #/ j M Ok &>**" J SJi' J> gferj u^O - f 4 s > J ^'j ^ 

jl LiVl ^»Ij-^pVI j*- *I5U oL^I^ ^ (House) ^-jU ^>-j Jsj .t-Jj^** 

i*4* UU>1 JSV-U1 0^- dl {& . < >y^-I! Jl v-JL «a jil 8fe i*lS 
^1^ illpl ^UU Ux*. /g/ j /y/ ^ L^ 5Kitl ^l>J->j , y ^ 
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Stops »-*ijlI ol^t 

^ljj>l $J**'ffr £j*#jjiZ [$ heij if *J»J\ ol^J i-ljij . v*£K 

. uk^A v 1 ^ W^J jf v** fet^»i 0I441 jl oij^ii dj& u^ ^lj>* 

<-tfjJ1 o^* ilj-U. ^uil 0|-i «i4UJj t^Ull i-**-Jl cJl^i J^j 

. ^ V— ^ ***** U*j j^Ul* cJUJl 



t-Mjl O^l ^j Ij-rti Ua** ***+# j\ fpx\j %j^>A\ j* wtfjjl ol^t 

£— ; 4J1>* U» • J> ^ J* Jj*»*li * l >* 1 jJJfe l* In* :Utt, t /M.g/ ijj«*II 
,>^s cJM* *jMj *-%* ^>-l uk CJfc J>j -i«^ ijA* &f£ V^ 

^ ^^u w-M o^ji yij .s^j.! s^jii o^u^Ji kj^m.^ 

jCiJl Jl w>-y cJUM ui^ ^1 ^iijJl c^J r J*Jl j^Jl' ^^1 JO 

m& m *^y-i jtswi > j^u j( uj* / g g/ ^ /bg/ jt ^ L^ji Sjui 

J-SCtiJI o^ Sju^j JS* £, oljJ> ^Iju-^1 yifc*.! ^ tdJi ,>- jtftj 
CJK L.O* (b,g> -S U^yf'ijjus-ll I^T ( 5.13 J.SLUI) ^-UI* ^jll 

.La* J^ 200- ISO ^ U ^jl^ jJll J> Otf Uc* /it/ 
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.«* iw£ jhtil .L. 



iS- if- ifc*Ju- 




i 



:UUUU 




•,V»-ci* i&& 



JS <j JjVl **UVl +*J j&j .*^c* Jy£ oljXi ote UJ. i>tff :S.l3 J£±H 



c^Ji i*J*fl cAj+\ ^Ul w>Ul <iUil v^-Ji JiV-Ui *i* ot j^u 

j? J[ jkW <jl& ttUdl ;Lu_J1* JftjJI ^ i^Ui *U^il1 «4^£f iyli* 

3>^ ^ i^l^y *i* > ^D ,/lj^i ^j-Ul (Nicely) ^JJj (MiUcr) 

dj& Uju* ^ jkJi viA^ l*^ ^ <>..»»■-.. ...,IJ j£t -of la*^> nU^i 

.v^? jkJl dtfU js^ 
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:jM6 \^j jkli oLSl 6^ 



o*r* 



tJUi Jp U^l 



.yfcH jffJA^jLI J*^l J>Sj iCJUJL «»*►, U\jk\ iiiaH «y olC 



>ii i^jLi ot^tsii ^ w* i#is; yui oi^i c4> ou-ui c^>r ^ 



^yrjll J^l ^ :*Ji J4 c-US /Wlr!> c^>4 ^Jl cAiijJl ul Nl .tpt 
*+ gi U ( 5.14 J£&ii) ^jj o*r>* usM^ <>. ^>l jj*lt cJUII J 
J* i^UJ.1 UijJI c^lj iiJUt iCMyrf £ fkf i+\ J* iJUl *Mt dipj 







ij o^, W* (j^j 4,j^ ^jJi ^jjju jiijji uj : s.mJS^JI 
.cJU Jff ^ *j£ tt» Jar ^ c ; 3 ^1 " 



*Vj*> (<*£**.) t£^ cJi^ LiJ l^-oiw- ot ,>-^JJ ^ 
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o^Ul J^ ji, ,*jyj ci!jm«[ u*^ £&b&j#fr <JW ,^-jli J£i^ 
,>. jtfl ^l J^l %^ ^u b>j ifijB l>4i oiU» ..cftyU; 

FaC/tf** J^IS 0>**=J.I 4jatj .C>l>* ^ ,>*> (5.15 J-£Ul) ^U 



'-It 3. 



MA -» *T 



-4 



; :r*)^W*ii 



fi- . 



-4 



41 



*• *\ * •* *\ 






-*; 




o,« 



*"^ flllti-a-A 



t^lt 



^ 



M» 



t g. > o u 



U»s <B) r JM ^ . olJ^iH £* J-tf Jkk ^ (a) C-3UJ1 (a) ^l 

(A> ^i 
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x£j &m* /%* ■** f 2 -c-v ^ j^ *j-i_jdi j^ji & gij 

*ixji ^J ux* ,uy» ^i^f j^j ^u jj ^ jl u* < r>f iii ^ 

*,*, i^m-l OW^VI Of lO .J>-*li CJW* ^ ^| ^ oljj* 

. (km*) £>! **c oliLirfl ^U JSL12 ^Jl 

-•yi oi^tou ^«i ciu^ ^ ^ ^uxi; & .fcur c-*> -uj 

Ji^ *«^ lk^ E, jtf UX* (g) J^{ c^>lj .a* F 2 Jl iiU)fU 
O* F * °*ij* $ ^J-^-J'fl J ifl5 OVP^ d>\Jip C^.j Lx^ ^jjyn 

jl oV^Ji ^ jy* p^i jijf % i(Uif o/S ^i oi^i j^l) gyi 

^^ J*J <p^ 4 ^ ulS^ _U5 V ^l^Jl-.a* l>\ J UkJl ii^l 
015^ ii^ Ua-p -Cl Jl , *Kuhn» Ci*^ jU'V ' V^-JI 5A^' & ^ 

o* "^Jj?" ot ^Ufl' uhjU ^ ,^i *-i^JI <j iJOa J[ jkJl 

■>' til # oTJ* J^ 
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mr*0 
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a ? 



■^y MiV dT^B *psti ^iWpili^ ,(£^») cf>l (V :t« JSUK 
^jll ^r? V* fe ' Jrt - V Mf* </^ *^ 1 ^ <**f ^^ 

vu. ^ &^M jjjt jj,$^ ieoo j* «,u, ^ tf ke yUii , 

fgstjjjfr cA* (d> I**** WiV* c~— 1 (t>> ^l ^ j» i^ JjVi 



W V ^ Jfi* *b ->j** -^ >b jj** ** *j«* jW AL& J53 
/ Aspiration J( f^ltt *W>iJ! >>jj-j^V4;L-* jl iUiiJJ cb^I k^H 

oi^* *y* ^ oij .m >-A' yr>< Jo^Ji J*-* $%fy *Wf 
UjM **UU OjVl }^\ ^jll J^sdi %£ dw > iyfcS »i* i^-U 
J^ y Juk^S 4^ 3 tfjf*. ^Ju* j/ft 0"{& -* .^jSjll ,y iUU J 

jj jjtj i(s.t7) jcjJi *Ft ^ yi? . js- =>** jeji >N jy & *u*uji 



324 



1 ... j r 

• Fi ci j^*tJ» ^ Lili . J^ 30-20 ^t^ flfj AV (jy ^1 0^- 



******, 






y 

3 



= lr'= l>J !.*.-_«*- *»-««■;■ 



IV 



to i 



c* 



- 1 — 



t ii^ + *«i 



J_,Sll >J1 ^J| Jj^il fx, .,«, ^ ^|, yj, ^ ^ 

J«*Ji jy ,^ji ^jji j%i ^ o-ts^-L. ^ * y i=ji 



±AjJ I** ^ ^Jl JmJI iSj« ^ (5.16) JS^JI ^^L .^j J/i\ >dl 

325 



i 






o 



~- .!» 



: 5 






to 






-U 



pa 



ma 



PLACE OF ARTICULATION 









na 



«** 






jLSU ^ UlsS c*1j*J (L^k^.) iS> iVUl jfr> i ^y kU* :5.1B J$LUl 



J! p-JLd! tf Jl -Atxamson* j-AjJj -Lisker- ^J ^ 



l^J Vot utf ol i*** •JijJI o»>*f ijJ*^i .^J£u ^ .4i»UlJI ^ 
t*^ jk; 6K* at*! >tf Jp *f k>* jttLW t^i cA^J J %iU . J^ 
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■jj4^ [ -*-* - j^^ 1 oy j#*M ^ «£* l>Is*^B >» J c^^Ji u. 

■ . -rapk*- 0^~b4i ^ iJS- J+76 

•Raphael* J^Ulj f 4*4*1* jjy-*f j^J c^UaH ojS C^i J* f^ 4 
Irt t *Bur*e» _>^* j** c*.l^ frj£» ^*^»^ c-^4* U Ul* aaV( »_*~*^l 

•U* W~ ^U j *w ^-s^ & njfUi .ojuji .u 

U .cii^Jl o^* Jlal aa>> J* JU^ Jftj ^i L~* *%/*# >i' i/fjN 
j^J! j*j - j^*ll ua *jULl ^ U .F a L*y.j t 2>ll 4,^11 o^LSLidl 

,>* t^4 v^t JrtWf •-* ,>** 0* ^tyij vjdUl oJUii ij»j *c 

OUuy SJieljxlV Aspiration^ J*£ Jttll J^> J*i t Vbt : ^t <«* (t ^kJi ^jJ4 

Oil, ^IjV^i 4^ <>^l 4 >%J -Mr* V« J uj-^. Cft-iS* F, 
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And i-SUfc^l - ^Jl olj-^fj oL-*Ub->l 



^i^u ^-i >t dtf>-l y. <.^S& p£& #(? I*** ccA^-)i U&te 

r LiV* ^ ji-^aJI f Lii ^> J^ .A^-J ^j*^1 J^jJ ij-Ji V** 

w^j ySj . r J*c-It os^l *^U» & Jk& a** %J**> £t=Ji cJtfj 

.isUJI r LJ^I 
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JLfi-* U-JM l<ftM* >? <*•** I**** oUl5^>l rf 0>^ lifcj 

/s/ i-i^Jl oLStf^l > ^Jl Slill *V J* > J1 #& kj ij^t 
ijjj*i 4000 X* **Lfc i«i Jjt Vfs* J*»* .^|l|,.il^ ^ifc.w/J) Oli /z/ ^ 
. tj;y», 2500 X* l|J i^ iJ Jj! ^ <^l J j fy 3$±i £*$&*$* 

C*U> ^ jLlj H ;|j^^: ^Uiat «>b i^l ^*tf W ^ 

/s'^Ui J-xsJt Jutt *tj'j -/jutf -touse- j /Jus/ "U?e»'t) _ ^Sl«4t oU\&>)fl 
M= ^J!j .j^ll *i^*M Ji <L>K M ^w vjuz/ />- s^tu /Jury* 

olj^Vlj ^jj» cV< J i.«#jy» Vs^JI J*1M* i> *«/* Vl> c/^^ 1 
»4itf jU^dl^ t^iJlj tw*«*ft I'b'^r- ^ Ji'-y-^ 1 0' -^*eJ .«f$l&?-^ 

JIX^I jS^ t Ait Ijj^j /d^' j /drty -ditch* Ji. i*UI( $ JUsUoJl ^>^i 

1 i >i ■ ^ 
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> /dfJ/"V& *L> /Jy £*^ : Jfil J-^ J*i ./.* Jfl&* i*^ 1 Jt% 



Cues For Marnier, Place j&lj auHj y^US) J-flb 
And Voicing 

* - * 

>U J t 4sMi. J5V* Uity iS>t ij>JJl V^' wMfi ^S . ft*bfc*2i 

■ - . L*j jyJi «JU *jjia> g»wiJi 

j-*3 .ijMjSJ! M'js^J i<~~Jl Sj^J.1 i^jVl oSlSj^Ii ui <j Ji*rf J^Jl 

N s-ijf jUa" ^1 ol^Vi vj^? jk; «£>, v^l^.! i-^Jl JS'MI U 

^30 



•J* _ 7 *^» t^iijil ol^fll J Lb? i^wai jl SaW 'i^U J^J ^1 ^*»«aft «JL* 

&fe% i^-Ji »>JI J jk-JI y>UV iL»-J! JJUxJt otijUu fr&* 



jWt vA'T jfib 



£*^ 



• V- i=»liilJ 





VdU-uJ 



4>iJji 1>U 



■Wjii ova .U^-JI «u& 




* 



I ! 



cV 



J £*tf ii.* (.^k^ s j='* y fc > *** **k" W^.A'is . J>^ frwt «U 



. jkJl VJ U -Jrtb ^^^U* :$.19 JSLdl 



o^*^ .J^-JI tf^l J>^ if iJl JU», *uUUl ^ Jl »jU>l iUy 
JjVl ^sfjll J-S^JI My" ^j-U <i*>- F a - F, J <^Jl fKiH tj CJUJI JUJb£ 
Ol&i Jl jWl ^jll Ja5^tsJl jJL, (^ i^ill ^bil *»•>> j\ i)UU* fUy JJ 
iJU-it ;U*1 ^^^ . jj-^J! ^^Ul 0*>M- £. JLJJ ^^VVwI^iV! 
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Wb F 3,ipji *W-* j*^/»/i A* J»*? X W ♦J"-,** 1 ^»>^ 4 fU J 

vAi-4-l.jfr J^-iM ^SUj (5.20) JSLiJl t ~_>^^aJl oliji. iajjj iSjjM 1 
J* t>t g^, '^^ ^j*» ^ J* o-**^* ^ ^tJi J-^ioJi J J>* il>J 

fOx^j t^tU J ^>- *$ J* tCJUa)l J* 4*^ *^* Cfl^O 4 i^* 1% ' ^ 



^Jk Jl&» JWa 




:jkR;*&JJVa^-J* :1*JC* 



-) 
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*4& t x_ji *w3i > c^jij^wi j&jm a^j t v^i 



*Tbe dye * Wue* _» -The t» is blue* ^ J* iifcjji *U^ ^ tf+t ^_,* 
JI &jA *%*-Jl <M< *fi« w>*=» O* f*> J^ M^> &&• \jj ^SS\Aj 

• • • l-g^V- - >H» ^l JJV^l ■■ 




al-i-fll .Lit :%Slfc.)|Ujyi 






■J Wilfc^l fc 



■*■ * p . 



V*# *-*»J w^f ; _*it ;w* 



>-iyi cit^.1 :vrt 



j/## <-«j w.>* - •jpUft ^ a*U^ , ,. , , 
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js <a»if! jj OjSJij au^i ui%^ js^yi juVi j^uiJU jp- . 
uuji uk t> ^j iLj ^ j^j jj jjjii dik* w iio3 ; Jj4 *Ii 

V .1... . * * 

^ *wf -** V' J* *«**>» - «-%& P^ cASW^Jtt 4>c 

a^vi c-iUii ji ^uJi -uV -^ J^t, .i*>t Lj 5i> j**y jj 

Vt J-*- 5jUi» i^Aift C^oii 4>% *i_»#f C-*J^A U*U V* (> W-* 



Suprasegmmtal vJaT^i e 

Ja ?U.jJ] S-A^yi 54^ft ^ Zero - crossing tf>-Jl ^Udl) ^ _,U- 

i^*Ji i*vj i.Ji>^> d ^ s^uJ; <*idi kj u^5jx- ^i* i^v» A^ys 
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Jv-rt^.yli ul jX-e (Permit versus Permit) i^Jl 4-^li£ft a— Jl pfij 
5^1 JJa ^> ^\JiS a*^J» jt (Fry) ^y ^jf Jtfj *«-*& j* cfc>-» 

uh ti^iW ^ <$») Juncture i-pUjN* i-J» J-* JS/J^t ^ 

Ji* oU— * jt-cJWl <ttHj tOj^Ji -i*^ (fanafcn- j -aneroe* 
^y (Danwin^^jjjlj ^ ,^.. V ,,«) Jlfc.jft j> &1 .^r-i.' jf sjd* 

«The Troyans Trumpet* ;U*^J4 £^> t^. *Tro*us Antf £resskla» ^Xst 
.*jj* ^»*y J***- cM JjJfc * & W *Trmnpei- ila* <j # j ^-Ul JjLB> 



j- V 




t ro>t n. 's 



tromge t 




,t ro ya n ■— r s' V tiumpe t 
*Troyan StTumpe1f--j -Tfoyans' trurflpet!* J *-U» j>*> : &»- J&£)1 
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Context Degondenc* jujj j* *u*^i 

J-^Jl lJU J fjl^ l^ L-il j^ ^j| oUKii ^x^y V^i tijy v^' 

.SjjUai oUKii ji .gUiLl. *>* s J>7 dl Ufll jf Jy M £s&S $ ;>* ay* 
i^~ ^!»> *>^ %p* rf *>W *frjU o*-£*fl ^bS V * J*V j^ J^ 

■ ■ ■ ■ . «if uW ^ ^ *-* ^j>**fl ij*lt 

U-b-l* ^ iUii. 4ifc~. ob> ^ j^Ul jl Vj £i( JS^jl ^ ^Vl 
N, cU#- ^ TAP iJy^U . yS \jX J* jJ* **JUi 4-y **>** .^ J* 

fc u^ .*> ^ vjijp.b ^ [t*pJ4|^i a* oj*» >* iW cr^ 

^U l^ jkll djUa. f tAOi tf *ai ^j ^m^ ^ U^* *1 JU-i 
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^ i-UuVl oj&j .flljl l^j *Ufijh <Ul> ifcU ^ j^_, ^UkLm 

.auiodi &l*h tf^g # pa ^ - w ^uiijjjj ^j, i^ j. 



Categorical Perception , A*rtft -j^i 

x* i^U i-UI o>«J| ^^j| ^|^.V1 ^ ^| J oj>U\ 4*j 

C^ <>* C~ ^ • Jl ^ J*** ^* * ^ v» oi^J a»" 4i^| ,j*[ 

^j > tij*^ y* ^ i^L oU Ux* j^ j! *<j* ^Vcli s-u- 

l ^j . J--L-xJi <>. i-iii j^i tfr 4 /gsj i^, f^fj , /da/ ^u, 

0i>« l^& ^ 4 JO-JI ^ J> J, ob> ^ l Jj9 x ol um^=«ii J! ^ 
•i* ^^-Jj .Ubfc y^ i}***A±&\ % bpjm. J Ijjj. Ux* VJ .iUi J*i J* 

*i*-t -^ ^ m w^* ^«ji ii^y ^ ^ w ^ j^ u f a* 

J. Ul ^ tf *£S1 ^ ^^cJi i)l^> L-l^ ^ 6U-U u*Sj* iJU 

^->^ *6U^J i-1^ c-Jil^l li, .1^ j,^ Ir^-U^j ^1 J>U 



L 
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1957 *U C-*> . "Ubwwan, Harrfe, Woftmah & Griffith* c^>j OUi>>» 

. oj^uj «>* ^> ** j* '^ >*• *^ c^j • 1 ^ *> > ***r ^ 

jbl ^< J^Clril J> .l|£U Uul •> j* W J* *A*b *<X** &*** 

SJb^J j4» ,%U ^U^j f* J/ J JjVl «>J1 i&J JS* ^ JwjVl J}1» 
^ o^> <^ ui*^ **Mj *J« r fc huM £-^ o^UI ^ t(# J»U* 

^-e b»» t ABX v^jSi ^'jy^ 1 w «*^ •■** ti> 4 >* sjl J^ -X* ^ 
Uj*. (B> Ufc* {#. oJ-u, (A) '<s ^\}y ji* U>J j* J*-l* by^-ti 

^LJu o\Sj '. (B) jt (A) > (X) .utf 61 U j>. Of .ol^JLi & i f$'$ **t~ 
^) e^&Jl *^ £.' (x)J £#*A\ ^jL-Jl SljU. *-J j* jl- 5 ^ *-** ^ js^ 1 

jIjlu i>& Mj (X) ^ ;a-1j Uy Ji* U* -JWli j* JP SK {aw^jj 



i 

J™ 1 



rrr 



3 



i^-jrfus-^ 




ji>^ £m^ oi 1 ^'" i>* «!> ^»^» ^st* - c^u 
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:5-23 jSUil 



A" 



,y -M~dl jL*l pi ^oljJjll l^, j,^ ^ ^ jj ^j^y 

^11 j^l oljUH ^ ^ j^- j^ ^ ^ ^^j, j ^ lf ^ ^| 
oa </gWb/) -S jja^JI jUstl o^> o,.w5 UJI.O, pUJ^l JJ cJ*.( 

.0* at, i^je ol jj ^ iiyji 4^ xj«!r jL^i ^ ,^ ji /d , t/b , (^j 
noVJi LWJ : .y u^ij (jjt * d i ^ v j^_ > ltfU ^ f5B :^ ^^ 

■ — .ii^AJl 

%w J JjVi jjjlt ^ lis ijftu, o>JV .ji* i-: uji -^ . j^ [^ 

* j '* ft. >i *> ^ ^ ^ ^jia, ^ ^ ^ ^ w _^ 

l,S .«-! ,^^J Sjj^i 4115)1 Jic liSj .^iUft, gja, ^ V, ^ 

<ph «J& a_u ^ c^^ ( b) ^(Aii^jij ^ju tfjifrjtj •& 
*• *^* ^i ^Vi mi ja .ij^ iiu j %ioo l^j ^ut-i^, 
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8 uk Lt Jj-i t^yi-I y t fc* js-*l« 0*5^ . lJ 4NJdi ! 1i* *L-L- J 10* y 



-b-L-d! w 



Ju J* bU 



ft 

I- 



M 



» 



*>/* 



JD£KT(frC*t>Q« 0*TA 



4 



I 



■ t t * 4 # » ■*•■« 



. rf * - 



IlllKJUl? Villi* 



y. 



m 




I 



» ltd ■ ■ T It B II » 

Mil* W "A" »f!MUUJ$ 



J*. 



QU 



%*?J£a & jJi\ pjtosjfr sM J ***=* **A=f l ^ **** J^ 

^ ^x^\ *Ui>, iJjli* u^r>^ js^* A* 1 **^ rfV* 

(^vw U»Uij*j *j->; 
gAJpi g&j ***A && ^ >•**" M bj*^ • #M^' ***** > 
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W Ijjrf $ ^r*s iXU= ^*w ^ #j i,Uu oU>b ^ ^Jlj t v*^Jl 
4il v^Jl J- oLm-JJ J Ur ttjydl SUi-lj ;UJbJbi j; ->UI J^if ^ j* 

of a^t oUfctt j s™J» >^H M^>* >** w-iw. ^ ^^ o 5 ^ 

■V* £■*! tf>- ^** Oj « . W . * V f^^j *4<iWt i*»y ^-^4 3500 <£»■ Ijjrf 
o\ Ji«*-*U & AiV t^itiS iU, iil^ a^Jl jjc 0a <J»* ii** o^jJ ^ 

J*> *!» **M> ^i. 4^p -4l>l 51 ^ .j^l ^ ^ toljjy* JU^t 
J J-ia^.^-^L; fU^Nl ^M? *Cu V*UiK ^i, l^tf ,<Uu-Vl 



Within - Language Ansl ^^ MIL W' oUj, 

Cross- La^guamieSUidtes In AduK* jl£}\ j& 

G^ r ^ tU >^> Vt*^i c4>>* JuU* oljL^i J%^ j.'jtf^ ^^ .L3( 

<^L_i, oL-^ jj_^i oi> cu-*j ULi, ; J_LJ J> J* **^^1 
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. -Shop- £j£ /J/ J) -Chop- <j IjS Jisffr **: B * 

u^p ju»i .1*1 ^b f *&» im ^ *.ui u^ji jjfifj* c^jjj 

£ftj£ C^l^-I >/I*tf Jl Atf ^.jLs. ***- *^>* ^ j>-LJ t-Jfj* &J 

&& ^A *> c^V ^' ^ **■* ** *J* ^* *■** > * 

^ ^. j-Lj wi^jiiJ V «*JU4 »*» js* t*»- 4>tf ^ a^wdi ayji 

■ ' ■ ^ . : (5.25* jfciJUJSt •«*>*} ^Uil 




/a/ j[ fttf _S ^ > tfjlfck** ^y> ,>. <Si-L.) J-i-s :*» J£i>J 



ia^w Os- 



£* uyc 



jJUii Oi^U! ^ tf : i^ ***l & v^-> 



^1 ^ tfaS* yjjtj fcjJ# # pj£A '**>* ^ A*jP *^> 
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-Does This Sound ^uX f*$ & yS^l ijL* & J* ^ U* -le-fc^l 
.(5.26) J£i)( j i^i>^Jl O.A*3 JiV.> o/ . mtffe R*« Rock- Of took* 

~L4^HjU*{ IDENTIFICATION TEST 



100- 



uy* ~- Xi *- 



PERCENT 

USTEWEHS 



la 




.W j fm/'J ijbJrf ^jfttj :t& J&>jl 



ft* til £— * (lj **— -*» L^ j>u* 6j**i-l! jtf M f jgf&£p&£ Ul 
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>j*j\ J* Uf ijUj *Jpj* iil^w.'Vi cJtfj v these sound the same or different- 
ial tfOJI ^ . (t jl^i US* pUl ^Jt > jt i£~*»i *J& (JUlt 

j~* ±a jwji 4>.-UsJl jL^I 4&' J! jUt ^ ;U-W I*)-! w 4(5.27) 

^i ^s) <^> Jj> c~J ^ii iijA oj^^\ jrf ^ .i-w^ wMH 

. (Ij^Ij y^i l***^ CaUp- *v\/)K ^ **>** J*** & 

4 

j^tjlr* DISCRIMINATION. TEST 



lOO-i 



J 


■'' 80 


■^ 

4 




•PERCENT 60 


i 


JUDGED 


NOT THE 




SAMS 


t> 


40 


7** 




: i 






20- 



. 1 2-3-4 5 678910 

.<&25>-jCUi ^ S^Udi O^jli gjjf~*ij~^\ ifljJi ;5.Z7 J*Lill 

u ji> j*. W..u*€ a-X- *—*>" cM <yM* *kp J vcrr fcij J^ 
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^ ^Lill MJ. & c-i^JI J ^^i^Jl *l!j3>! s^Ui x-5b ^ oij 

^ *LJ-* £>J *Fry, Abrarnson, Bmas & Ubennan* OU^Jj ^^b ^j^* 1 ^^ 

.*>3j i»di oNIjJi uu ^ iyyi «*Jt J&*$fj jftf$/ 

oljSiii r ^l>4 ^ _ik* ^ J* *.*,-* i^sll o^jll OjS>* OS**-** 
ifcu-t /la/ j /ra/ WyjL L.'a» Lrt *Lwj .Sjjll ofcill jt «JU*»Vl ^ iy^ 1 

«*J j^jU^d oUlj^ Up «Strange J Jenkins* j^j £r*.r-* £*"'j -**i 

vot t-v *&* vJ^'j v-J>iib W >*^- f-^-« JI ^Ul «> y>- 

V*j .>u;ys o^-jsat -^^^ ^m ^ji ^ ^^ ^ui j .^^ 
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' . ^u^\ iii^L . ii^* -;fc jju ? _h > r* 5 ^ 



Infant Studies - ■* £^}l oL,lja 

J obl^^ii^ *£,, v"^ * fi *f^ *ijjW cU«tf-)ll J*-* Jj** J*** ^^ 

u*'— >>• J* ^ tdJUi ***u l cr* J J 5 ** • 4, * M jT ^ ^ * iA * u itAj 

C^tf JUJS t( yill JJL»> J*Uu Ux*> . iJU ^ ^!**-l V-i J* &U 

j£iJt Jig . JSIm «J* ULj Ui <-&£ VOT j5> f J «iUi -buj .Os*** «-^ 
a*j! ^jLrfl £JJ JliU L*^ vL^ w>U*i-?l Jb.ji UU kk* (5.26) 

-0j*# ^» J^ ^UH J»=U i^l .iib-jlH jU J* i»LfcJ» JSI 
^l o'ifj-^. ^ ^w»lj ^* \,5 ^aUJ vi^-* 11 ^o*^ *j*rji ^Utf-Vl J-u- 
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VOT -ij /btf -i L^-Ji t^ J/fl jjjll t)lS Utte *i**>. U jUJI iil ^1 
VOT j /pa/ -i a^ o^> J] ^U* j&fr JyJj *<*# - J*. 20 .j1Xu 

L~ ^^U*^ J* gsj J* ^t J1m of-'fc* u*^ .4JU - J-- 40 4JMa 

VCfT 60 + J/fi ^jll jlS JU4 *** <£, .VOT cj ill? - ,£• ao-i-H ^j^' 
VOT 20 - j\ (/pa/ l^t > -^jU j,JU jLtf! dpi,) VOT 80 + jl^j 



+ 2C«prft4&VQT 



*Ww*#+*OVDT 
-20 41*0 VOT 



MOCHAWE -^j 



- W 



1 !. 



j 



I* 

. * IS 



j — u^- j ^ 



»* ** ? 



v- 



!H 13431 




-■--■ ' ■ 



■ ■ 



n* 



J«l!l llll 



^=-»»t j Ul .^J1 ^.at ^ ^Ui j|^u ,^1 kti^- ^lyLl ^jjl 
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> uJjVl &j$ ojSjj, JWpVi a. JAW OyU <y OjMJI g3^j .- 
Jif f ClUbfc |^» > U^if J Cft^yt jej&H -W>* lff*fe "ML* W* 

}. .^Jti ilU ^ jjy <$l Jl *> : { ^ JjV! jJJL! £^4 Ui Uk± J^ 1 

j^ U5 W-* k*-* ***** 0~* </** J^ <j *»— * **j*dt 6jM 

*.■... .. .^jWl 

*Jl> JJ& "JLii. £^># -iX^i J^- oL— Ijjiil ^cAjXjM o^fc .% 

^ Jl *j>ij ly^k flS gtjh *-««& Jt>u ^ Uitjj y^ jsi ^u > 

*iJl u^ £*J* ^) -JO^b ^i^ 1 ^zaJpj ^jA *Sj*£a ifS ^ jS ii^^x* 

^liu^ij i^U- jm «KUI» i J^ /i J*j . <ib* j? V*^ ^>% &+J* $S ul 
c^tf L.xp j> Ujt c-l>-Jl &*> &$& *cJ»>«fl ^^ ^U i3l>l JJ 

uiJL^Ij .^-*aJl jl_Jt ^ jt i^LjP-di / ,^d\ Z+j* ^oU^^I 
oUKJt *U ^ c-i^*il J Ajarjll jil-iJ! I^S>b at £*j*i ^ *it «Ju$czyk» 
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U .^l -fc* iflja&H o1>*U j &UI ^ jA W Jj»- W* *^> Jl 



Animal Studhw . _ cAi^i J* oUi>ji 

tf l^ yMj** i^lijJ* vili^l dS^S* SUl »i* > *^4J! y^JI 
*t£. ^ tftf&'ffte ft S** j£ o4>d $fe&J ^l iyR Xp oiali 

db4 ^ Wi ^ 1 tU **> 'v 5 / <*~ </** ^>^f **** ia *" v^ 3 «/ 
^u i-ij* J i*xJt o* .yyi 4» ^ «W f*M* •«* ^^ M* 

C-w.0* 1&* .OLJ^I^l*^ W 1 8»>l U*^1 ii-Vi- ^Jfl 6LJ>« 

j* .a* ^ ./Mai ju^jj ;^m di»M ^ J*» ^* ku 
^ ju*> Uj yL»" *£ j- £r%* ** ***** */— * f^ *** 

dUj .^11 ^ ^i^l ^ j-rf \$M fcl# J-UVi y j£ 4 ii* ( ^-Ji 



.- _ j 
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Auditory And Phonetic Analysis «*Jij j^*B JJU^II 

Si J>ii ol j^uj ^ t dUi ^ jsslj. .Aarjc^- jt) ^ <^t V) 

.i-lfo *is i^jj -o ^1 a^» jU r l •j*^ ^ jLtf j* y^ 

uM ^J* <^ >* grV *«^ V v*~ JV U>>" oLIjJ^lj gsjyfj 

iUdl oWJl ^ iJl^l j% tPffaj^a ^ 4b oSjUw Ui~, 
(Culling 4 Rosener) >j^ ^L-^ ^j. jj, . ^^^ ^ j* JU*fll . ^ 

***** > &J0 «j** ,/sr-S ^ Jp l^-J ^pU^VI jt U^ t ,Lii 

3j«J! .^k, ^j oli i*^ 4 <>U*M >jt ytf ci, ^ J»U ^j oli 
jl M^| L^* J^I ^Ku UU- U.I Lpjjj, »._4^* jt tt JJ t> *^ wyi 
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VS^ o**^±S J&* <j iMte-ll <£W/ffi <tf (Pfeoni) ^^ ^j 
J>Jl ^ >fy vw ^IjJjUl. ^^Jl jl faA JtUJl ^ o( M* ^ 

«# ^ .;> v ^t* use y> dj»*-ll W C^ ^ < iitUl *>*> 

^_^J 4-m.Ij* cj^fcl aJj *^ifeidl ^ -Widi it ^i.Upj ij^l 

^' igM J-* 1 ** 11 tf* ^W>' M< «**> ^^ ^ t^aanis) ^jjijV, 
AAjt AB «AA ^ J^-Jf! oU>j <&$&}& j* gjrj £Tf £*i-il W JtJ 
gfcji J ^5fc^>l jt 0UJ3II c >b • ^— Js^ : $,yd # ** ■ jgfc AB 

i*^JI ^tyi-il Ctt j**^ J^ ^Jl ^jUll! ^ ^>I **>*£ o^uy .. 



Adaptation Studies U«^! ^U!^ 

^ Jt /da/ Jl- *tKI U i*~i aL>£> iLX- ciUf JfO^-l w. » £w jJ 

^ iOaU -uiyJ Jbv i**J^r : A-U ;^f .iLa&\ iLXJ\ y tttot ilr J^ 

1 '- »* 

.«j^d» j^ fctfl _^ jJJ VrtSj vot J Sj^ i>Vj (iL^dt iL-L-U v^*Ul 
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i^JJ oLUV i^rj ^^ i^k; J*_>. y, ^tisJi 6i* ^ ^ 
.i^ii^j ^ t M^7* oU > wip i^^-i f^J» c? *•&* otf jti .4jj+l\ 

^U; ot 4 JUU J-~ > s^iS^l «JEjA c^*t £. >Lr ^ *vot «i i>^ 

•^ju-^j t7"^l * i, **i J>^* v** , -4^ 1 <J>*- c<L— ^ u* &j-&j 
fcU ^jj ^ £**£*• oLIjJ u* **j>b p-b jSj -1*3 ^ (Corbet) 
oL-J_p jS3 v *£* oL-^tjoM ai oij--i; iu- of aSl U*- jx- **i^Jl 
<j^* jAs «^-Jr JJjJJ *£, Cat j& *f (Jb.il J* t-rf fc U£Jt 






Categorical Perception And r L-LJlj ; _ - ^ i j -Jl>»yi 

Learning v " ' ." 



,iUl v> ttllj Uj ^\ 5J.U* : ^dl iJl^l frjL&Jb oL; C^U* 
r U J^ v^ **JL~ ay* JUiL* dl ja )fl J* ^ Jksi^^tj^Sj 

F** {&y*$±?j *&j *4LaI» vot *\~L* g CiUJjiJl Jfltb jas^lJl Cs~* 

V^.^iik; ^^ ^ y* ov^t, aU=L| vot UJL > w>d! 

^^wUl i^a. J 1-5 L^£ (Carney * Wk**i> ^„ (il L5 Jb-., . jLJJi 
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o*-LJl 41; Js. ^ %*.* ^. &lj#* *^U>1 J* ui**i-H ^^jc 

J**u-l Jm» L,4* ^U I juu- oV 5y>-Jl oU^Jl tjla- wv^Jl ^j 
^Hy .oW/il J*** i*3 ^*s* i» >f , 5yB bJ*j i«x fao* &\jy 
& jfcJl ^ **Uu j*J > d>jrf &itlf& £+j\ ilijaj all, *i^Jl 
wt 20 + ok c***! jU *•*- tn ^ ij .*i IjjJ, ^ift ^yJJl ^^l 
vot20+ jvotSO-cju^yij^^ .voted- ., vt* 20 ^j v« 80 ^ j 

*r& S>" a* o** «* 30 ± -j to-** ^!li ot ^ 4-J» jiu* of ^ 

******* ^pJJ^I *! S-*- Jl (Waf) Ctit&jS^*,,^ lixAUl i^l 
Jl Ms* *M »^i>> * W& vol 2D * ftjLO* «i*M vol oUJ i^U. ^^£jJ> 

cJj&i 4^^;^ J* Ijjo* ot JUUVJ ^ W&\ L-M fafa x*j 

JJ «dlnw> yj *peak* JJ -bees* ^ gjjtf cS*LX* tin a Koenigsfcnecht) 
*>fcU. oijJjH *** oy.U £U1 Jikil of ^j *ljJ^j *4luT \&0 M .mm*. 

fid ^t t,*w oU**» Jl o.*fc* ^1 J* JJ- U ^ cJl5 i^wJi 

%l ^ iiJu* ^i t iUiJ ;^ j-^^ ^i^i ^ j* ^ ^u^ii JU.VI jLs^i 

JlAL otjjks 'il >^Si ;jj% ju*a »>a* oJ Jl c-U^kJi ^ t ju 
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JJ ^.J^t 0t Js j^1 a! Ji ol^i}, c*fc# .(S2B) JfiJI >f .(*~ 14 
V r La* tflpk f3LS3l jIju^I JJbt ^jl iJ^OJ Oj^-j -f^til JjJi* j>E 



?» ■ 


^1 


_>^ 


S^Uil 


«rt 


X 


P - 


CiOttOvW 


1 


3 


A^ 


„. . P r * 


*** + 


**«_ 


14- 1ft 


+2.0 ■ 


+5^7- 


*HJ7 


^^ 


S-1G- - 


*4J_ 


*7.5. 


tflJJl 


^ 


DilftfftfriGA 


2.7 


1 h" 


3-3 


•■a 


. 









3 1/2 - 3) ^Ul ^^iJl (ui^- 2-11/2 $& ^yJl iCwf^ 



<oi> 



Production And Perception ^>b j^?> 

(^U^t f * ^ oli^ ^U J** ^) f *ai >M >Ub JU ail 

vUii <*ui j fUi ^>ii 0;^ Go^t* ■%*** ^ijUrf-i Jl^u* 4Sijdij 
oi t iju-yij %>M>i i>4s& ^-Oi jUOi jt* i-j^i j^iH c«js> */^ j 
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s^ij a^J ^ # js\ isjj^yi a^O* ^jji aL-jn iUs-» c^>;j 

- A* ^J^LX. hjal JU ti&>> ;<-A~?i ^jR ajjlu, 4 U-Uj *ji*jyi 

jU^Jft .tft UUVl o>*liUi# . Jwj 4dt«£*f I^K; Oi^Jl jLS3l x* /? 

>kjMV* *U#* ^ ^ ^U->l j4UU 1% /t* .dpi Jf j#St fl& p $ 

U,.^ i*J ^ ^ VjS M* Uj& U3 ^yjj [>- U fji- ^ 4 6Li« 

Ux* ij^Jfl j /r/ k * <j*j j^^Ji j^b <^i \_y\S WUl ^Xo tf 
4i» tllfe £y <«ptay- t -pray- t *raad* i«hwd» JL. oUK t>j>U* l>tf 

Jl li* UajV- o*k *^ ^U>tdl ^ xjl» Jl ^U* ^ . l^ljij J O^Lli 
f ^ tfljsl; «jjU- / A^ii <.^J «•>! iil^j ^lii^ pity ^i Jij^Ji 

ftMys $ cAjz^is ^ di^i (H t$a juuvi it ^ s>iui ^Miif ^ 

.«l did rxrt my vwbbtt, I saW wabbft» :'^wJl j^ Ailu Ojj^Vl -Ji Uxp 
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jU*l Jp jJb j* «^J> .^D*!.^ .«# * «****- OjJji. ^uai JiWl ^m- 
^ JiWi tfy> 4UJJ JftUj jp-Jffj ***^ <Otf «j U-i ^k^SJJ^Mts ttri 

wiu^Jl jt ;^1 jL£H Jii* iV *tM-J< JUL* ^ A* 4-3^ jg ^lj*l j^^i 
Jp jl5Jl l*iL** W^l 43i^V iJlS ^ Jp ^Ij J«yi x* /r/ J ^>JI 
js-tfJL f UiI 4^* V *V U>£- Otf If, JiUl 4t.pl <j( y> #M,#Jfy .Art V' 
Ji >* J* *s*"** J**$ •***-{ N dlp}IU li£*j ,cAj*Hi <yU4 a* 
ol^ft j^ •j^jf ^ JiWi) sjpU, U*^ V*#* oi^W jU*l «k-# 

pUl^ jkil ^i>>i ^ ilS^L. il M $ ^-L. ^ >: & C^U. jiill JUttl 
^tj .l«iLitfl jf <*-*! ,•* ^jl^-l Mid! J a^ ^ lOi^Vl x* 

-glass- t ) [gw^riJJ /w/ lj>Ua; »jf JUkbU ^ -d -Komfeld- JlZjjS 

j tiJb. £^J . jl£K cjw *^JJ <** .*^l!l 6la- *^i« -grass- <j [flwaeSjj 
f UJi ^ JliMl •x*u i ^JJl ^UVt fas d\ i<£t «*y» «2*i»*rt *JU- U 
iJUl *i* j JiUi oT -Gool & GoWsn» tOJJyri j i Jy>i r^r^j - ff^Js^ 
JiLlI p-Jy il .M ,j*j«*~ J0 a* ay^U illi j* wUafc L*Jy ^ *ilk$ 

JUtffl x* ^^51 > jkJI o« >J^U»->I ^j>] iylii 6j& ^ Uj 
«Lock & Kutz* jSjSj idjli -^j 4*i --Ux* ^ IjLi jUJl 4^ l^ ^^-ilij 

jLif 1^ iOiM ^ *>U.l p+iL; (^w. Uy. ^-U-l ijj+ Ji .(,jLSi ff ^ 
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j^ ^j^I j~* > JUWl •>*» <jt (MdoynridB, Kohan & WMaff*) j^j 
J* .*•* ^4 U Jj*> .tkU ^ OiM ,^ j^ $ l,* «■*! fc^^Jl 
tUUy* \fi tyjtfill j»3 oljL^-l OV */**>ft *^^ gr-^ ^M ^i 

.uj/ ijjuu jjLsr ^>J* ojtdl jjrf <| *J iXi4' i &j£r'ii ±£i) 

as fa J> cb «-6 >> «Slkrf| *jH dljaj Ji ^jWipSg c^yJI 

(3*« ^11 yfco -^ e^JI * ^ U jJS Jp ^JJI iHjib j'^ 

Neurofhyslok>gy of 

Speech Perception r -"v' .**" ^^ 

J| oUjWI ^yu^JI L-^Ji Jfc, «i^ £^JU aL** ^Uiii ^^ ol 

Cerebral Lateralization </luM ju-^^Ji 

404 ^ -OUjj ji j* ^1 ^1 iw^ii ^xji, . ^jiiLi ojmiaM <ak* 

^UJl s>tfll j *UU ^ju jf i> y* Jp J>-o^ iikli till; ijl[ i>1 iLis*j 



357 



(1*1% jU*> JU, t >lo ^aW ,y J>Uj ^ ^Idl && ,4y *>l *g 

-Goodglass & Geschwini^j^^-j u^>jf *-**»-J * *- V t> ' J^ 1 
JIJL^Ij «,ti-U ^J, «it» JL. <*UJI U£ft,iflj^J j ^>1 *^j* -J>J 

t. . .U* (Jb-l> dLU{ ^il . . . J*iV 4*i»aJ <^l ty» uy>f» :U *^> a^-3 
3* >*ij *"j* j tr - ^ 3 ^ <>» t*^ 1 f*** ^^-^ «^ £>*" <£>- jC** >"' *^J 

^ v^ o^; JJ U .^ ^ >c £4UWfcu ijji *JU OjSJ u ui* 

IJ&aj .xiUl Ubu ^jy t US3i ^* jrf Ol dii> L**+> jU ^^j 

.tW-1 U*Oi jfiij vj^, *y* uW Jl tJLjtf 

V^-JI /IjVl ua o^U^l ^ t uX> V-* ^U>» iik- c-itf jl Ul 

i -J*— y^ ^ l^ t i. l* ^j AjZs V jf i\W* c-iK 4Uj-» <iU-y ^x^Ji ^-^i <£ 

kS*>I J*U dljA| j! ^ ^t jjj u^u^J *bU- <^^1 CT" 2 oS V 1 -^ 15 
l^^S\ jSljll oy «i* J^^l ^ <^1 . 'jfrU- jw Ja HAS l^ ^ili .w, 
6.^1^ ^JJl ^\Ji a^ w^j jftj U jjSS 6l jS^ ^j iM^l jflyj 
^^w> y r Jul ^ Ux*j . ^ak; y ^Skii Jjj^J bj***j &\» *Wj4. 

jJWi oWW (^~) UjLu> .UtVl jt ^u^Vl J* ^ydl J* ijJill J-i :w * 
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: JUli J~^ J*i ^1 jj o>** ^j * i5^>i J ol^ ;*> ^ j^**^ 

N til j> ^Ji Jpj ,*Bank» l^-tj -CIimb» _£ **.Wj *Ffying» ^ s,^m 

J Life •*!>- 4^- ^j ni s^iwi oil ,^1 ^Mfl ^ ^ ^ a> 

*' j»b f^ 1 JM J ^-$1 £UiB ^i-^ Upli > ^1 JJjJI ^#Jiy 
i-LUj- gUill ^ jo Ul^ ***» (jyt-l ^JUl ^1 «&M**4 £ LW 

^ ^ J^yi ^^ r-^' at i& .^ > gu* s^ & ^* J 5 

^^m. j^frf Jlj .LLUj ui!>*<^- £U* ^uoi *iU=$ c^A 1 ^l* 'J***-" £}-aM 
^Au^. *UUI ijj ^ol -U-t jLisM J**>. ^ «Gazzanica» l£wjtf> •SpenY* 

i y*> L* <^*j V j~>H\ fUjJl wi** uf t^kii- £Lo ^ di^Uj ^^ j* 

(5.30) J£UI ^^Jb ^rSUJij ^Vl <J*d\ 




^W 1 ^ 1 



jj '_r-i^' */ UlJ1 w ^ alil Jl fk* (^ l *■** -J <(*^ 1 *) tir^f 
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v« c b^"Ji- ,Li! L^, ^ ^^Jl ^j J;, fU t SjU- o^j Jj 

tXj -u~JU till* lui ^w jt tisjj,* 4 *^Ui «30p^1 *5JL*ji «5£^£ 

t UJ1 ^* 5 >^ o*r±JJ*'r*®J %*y ^ 6^B t UaJI lfc " ; 

O^ i»*S*> • *H* Ui* J ii^*Ji i^*Jl J>H> ^l iV^Jt d>U JW 
wJ^ <>• o^W ^iJI ^-U!l xp £LjM ^u; o^f iUU i^Ji ^t ^y 

^t J_^Jl *i& Ju 4l»U**i . p*-^* tfJ^-l jy i**; J>*-^-j Corpus Catasum 

^ .**-- j-udf ^ ,>.jsr ji^lji *ju* oy^, s^ j* ^ 

•*lji ^ <Iw>- ittJJL J**, y UjbJ J£\ ^Vt £Ul« ^L^i jl gpfa gJbJl 

.>3i ^U-t ^ i^ c-Uls; ^ uly ^ ^ |^ >*- sus j*r 

S-fc* Wj tUil 0a*W1 ^Ul x^ f 5W3( ill^l j*i£ ilLv c-yaj 

£Li-Vi ^ *;! ^Jt /is* .yttit oi;>i f ioi^t js>- ^. a^utfi ;>rJi 

J-.jy i4^Ul J^l JJ yM o^» ^jii^ ♦o^l* tit Jl o^» v*-!- ^Utll 
t ijUil c IjJjLI l^ S1k4 u^jl ifir . U ^^ $ hj*& £**&£« 
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JJjJl J^^jtJt UA .js-i; ^ lj^ J^b .*REA» H <J| jLLj i^i 

«*ji & ^wi ww**u va<ji auVi j> > j-j? ^ji ou>ii c# *ik*j 

*8 J**" Jl hj*s i*&j - f*3l i!w iw *j tf>Jl oiVi J* «>* ^ ^Vi 

. f *ai dijaj ^ J**i*. j-*Vi £UjJi ^ 

^ -Studdert-KwcWy* t^J^S C*>fc*.j -Shank wetter* JL j&U Jk*-jj 
Jp/98/ jt tiat t/W Ji* ^*il A*a* ^UU. c-Ji U** 4*1 oL.I>k5( <y U-L, 
.*iJJ jdj ^ Uj£ ^Jl aity o*tf ^ *^ku- Cj!**zJ. JW^J 



ijUil ^Ull j^tw U.aj> lil^^I j J*t ate! o r ,w»J.t ^6^ 
&ft\$fm jjSJ^/dtf^d^^^j^f^J&JJ^y* .<>-;> 

**- >bll g, jll ^tfc Ux*^ . If-i; y^5l OftjUil Atf j /Oaf J i^u->l 
ulsU p-ts £3 ,Ui' SoJl Jlw Jbjft/ga' j /da/ ^ *$U nmf j /da/ -*^t 
. JU- U> *ys! ij^ U ^ % .^\ <w p-U; ^ jS\ *> Ju. jkli 
^fct o»j .cAw «A^ ^Ijj^i r-U^ Uu* ^*.t JU ^ uy^Vi hK 6jfej 

J^ 5 t^^' i**Vl •}* o? «V»gorttB- w^IjjjnJj -Day t^pt j -Cutting» Si~$ 

,CJ!>J! tj **js- ^ u *J& «Ji *Ujj^ JjI ^j* Liquids t j05U)1 
JtSt JUlIl oLdl cJI^-JI jL^-l J^ li) ^ ^» ji^l ;j^ jt VI 
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j* w*b>i <*# *jj*f sjjt J J>' ^ cf^ M? J>i *>j ***—*' */o* tj 

cAj+l Jtt* V <£S <^w»l & Jil i> ^-5 pJ-^j * Jit Oj*. ^W»^ 
^^Jl JsUdl 51^ Jit VV W «*-*» S^J Vl v**J» SjSIJJ* ^ ^jii 

gUrt »-i^; £ ^U ^ ^Jui ^i-j «J3fa*£* e*^ 1 •*** c-^J j^j . i>i 
<*>l>. >f j^ft flail wUi 0? c l^i J** ,y idfc #* SU M I j-&\ 

.>ji j^ w o^> ja^j 

JJU^ l*.la*^t J*t *zAJi&yi o» i*ij »p^ 4*J <£»** t#>* -J^* 5 

jjH Jbjj ytfau-t 1UIJ - Ju 100 * 3 £ $&#J&i$ fJ* y>£ ^tt y> 
o^i ^ j#Ws OUU&l *5>uil ^ i^y-l \ r U, . J^Vi £m11 ^tfl £l-ii 

^jj ij-^ j^-t y j^ tf0*$ tij- ^ u m* # *rf>* ^ ji *- j '- 

Oj& U— ^Uk- *^UI1 cJl^* Oj^T U jJS J* Ai\i i*JA a^. \Sj *dUi 

.«Mcoabb- v USLy -Pisoni- j^ ills ^j 1^ t Wlj ^Ijd! ^dsW 

*>-* 0^ -31^1 J*-. «4^* i— j^UBotjJ- 0y J i^*— & tisj^* 

3£2. 



S^Ul zju i**^ otl^l «Day» ^ «Goff* mj^ -Wood* vj J 1 !*** «fy 
^ V Ji>* «hU ^ *Aj Pa J^y Olilai ^Sjm f*S olj$> 

4*i4 ^tiJfli <>. v^ -iV ^ya jj*. iM\ i^lt JUj .<*-U. U*£-| 
»W' <>*<>*<> **<* o** tH* ^^ <>* *j*fi ***** **1 *++* 

i^ j/ii i^u si **** s±M £U*J* ui^ Mif 61 Vi . ij^aii ^j iyiJJi 

.^wVl j-UaM *-i^* J £>>* oUs»jiiV Jaii £# *>UjJI <>** 

Nj i f ^Il Jl £*uJ Uxp y-j* jUj* U.) J XW U .^'^U^ 
^"kijfU-, i^U ol^ y^-Jl JJ^d! \y U^ dUi atf 01 U *J> 
Ul£J ^ oUJ^Jl j,oi jt oU-ll ^rsUw-l Ji. ^lil J^l JISLtt 
JfeJ U ^lb L« itfJl! 5^ SjSIS j^j J>& JJiS ji? 3V> .oltt j? 

Memory And Speech Perception p£l\ iii^jj s^riJJi 

difci yvi||> i-s>si jjj^i ji ttU^iL tf *sa ji^jukii oy*>aiij 

4-SljaJ ^.IJS, t ^l _>lx*l ^ U^ Ifw*^ MfH\ 4* f0*fi-fj .Ml 

iuvi ^ ^i^iii^u jj ^jjj ."v^ v* M c*^ us .Uj 

4**&fo .i^u^Il ^-b>bU o.V! 5^^ if& Uf( j^ji 4 aix^ 
<p-* j*. 5jU :JjW .juVi s^uli V*-^l 5>*^) tjJ^i yb^l $M\ 
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f.tf it j£o -*— ** ^ - <Js* 0* ^4-*^ "* _^-i ^*— ^-^ -r*» 
oU^Ux Jj^*\i JX+n vi j** m> j5Ci £> L< ii ^wJl ijj+il Lu 

rfj/j -Cro**** j*jl> Ul~ JjuI J>l iLw ijSli ^#i :i,&Jt U 
£1^ ^*M' -e& W* J^^t^-Jl "i %M=H Ji U £>jX«*i -Morton- 

jj^y\ jn tfyrft ^ i^vi ufii ji $*0 jt &« M L ,>* * b * 

^Ji r v* j*to x> .c-^ft ^ cd** J*^>* ^l $ji\ ^ *> >t 
tJU jj-li jjj . *UJJ ^^ si j*. ^6 ^1 ^^j ijj**l* c^l>Jl ^ *ib£ 

jjfc ^ t^ \UL i^y> / i^^. tgjj^fi JU iUw tglidl ^bjill 
cJ^iLl ^£j .<^JI <u^fldl Jj L. ^*>u*. J «>- c^x iUJJ ^LU 31u>- 
Ji U f*y~* £ J>l i> ^ ^ ^ffi t &> cJi^tf <U^ 5>^i 

> J.**, of ij>vi auj ^^ji wc^ji jj u ^jji-i jSU^ k ^uax 
^ ^ ji>^^ ^uoii jj,^ cJ^ C M- i u t 4.Ki ^t«3i j>^s 
jy %i soj i/ii g^* ji ^u g u;t ji^^^ &&&££& .4-i 
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Neuro Physiological . 
Development And Perception 

^U-J i^U %* JtW 3^-U- 0* jXjj .Ci*>*bO £*>j>S j~i oUp <>. 

,i£jjl!i f&\ £ fait o^Vl 

*Kr* Jl ^ *%**) -5* UjM^I •? f*J\ Jp tStUl iU,* *>ta» 01 
Uk*- <^ JMrf ^t *i» .^51 0J .,/>! . pit ±J\ J^JS 
C& ;>Ui. c4M» Wij ^ JjtSUj tfm\ jIM oi>ii. ».ki j,>, 4je JiJl 
jjto Ji itDf &^ ^ i^JI uti&* . vu-Jl ^bJlj vkJt ou>-Vi 
^-Utf J** ^ ■*>* ^^fcdl x* pJJt <^ J>tf* «-.L- *j$gj 

liJlS \Sjj> uU^> l£^ Uk. ^c^Udtti 01 (Wiitaker) JS£\j JL> 

^ i£*L\ feU i^L-, ijU. J^w; ji^ ,fe> l^i ittJI ilSy; i^i J^ 

Ss^jr^jiU C~ ,y -u> fi Ul J^ili >1> iUjH 40a ^ ^11 ^ 

i^c* >j v-y '^ cr*j M* u**» iii&j 0j9 wi ^utf jU; y 

i-ij— *j ,i*U*l My i**#lJj i^v. UU U^*u ^*I 4* 0j& iU^ **-* 
jSlyj f ^53l j»o^i j%* Ox c/SlUfti JiiS / 01 «JJl yUl ^ j-tt **j* 

*5ljal, f*3»\>tx>j & Jfl 1*>1 a^jll J^tfj f *fll ^ «| i*UI 
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J-L" ^il £Ud1 UJ^ Cj^. iiift ^JU? J **>f iU>l jbtf, .yw fjall 

U OU^ JiSUj .j£t ^1^ <-»*«]( **Ul ^1* o\J»(ly> «Jj& >-! JiUl 
j^t^l £UUl H^ii J^ J3L* ^ Jit x* v^l <^^3I M-i £**~' 

J^ t <u*»Ji ijj/i ^*-j, .i^ jk*li f-aJi a*]** fUh o>U,>> 

i^ (U** W« Ijrfl 0*-^> A&' -** lc* *£UM ^ <,U. jf iliuu 



Theories Of Speech Perception ^, .j^ ^^ 

t LU v*- f*S3! ^M y** ijj L*> ^ *[ J*. ^Jii jj oW>*ii 

J! jkj toijM-Vu ^ c-^ ff >syi jU^i^Ui, ^ ^ f ^j! u^i 

^Ijjjj f^SOl jLu»! J^ai i,Si dJiJj t US^ll ^m Ij^t, t 4J-JI v^4 
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Active Theories (QM\y akaJi ol>Ji 

AM Jl £>*■> u*»i **? r^' dl >l <J 6M-* ^> ^U 
<^^ <V£i> t(pr ^-U ol^* ^ «</>Mi «S*-jj OW^J -ijt; :l>j f*&\ 

^^ tJM -Nil - ^lj>U; *l*j «)jU J >#r & OaM ujSU j, JS 

iyu^Jl JTMI UJh -M* jXj j*U ^U JyS ^ ^ (5.31) J£UI J 
.ii&t cJI>-» J S>f -^ *»£* Ji Lib* y> 1*^ 



II 



344CI 



I*« 



di 



du 




1P6 






TIME IN MSEC. 



tf&m ^L-4-^1 



«l# tj J^l -WSI -/du/ > /di/ £>\a* jfit ( Wfc*-) 4S> JUtfl :5^1 JX±|| 

c*w>ji)ij iteai -a^Ji ^i^j-i os pit* aua; ol o^ ijk*, 
jsMi ^j %u* au^ ^ .y.jsj U-u ; y> *Wj ^ V **M*s 
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iJU oJU - U&J o^# ^ iAJjh ^Uil oj&j .oU^ill Jj J^>llj 

ja^u £*_&* v-u*"* jii yvi oi %*/* «jj&ji <j*s** .i^-*i *j^yi 

.%•—)! SjL&yi j^ Off 

^m *-sm ow r *#i af ^ z^r>t yai ifcfcu <ijrf ikiij 

^ ^ tfW i> £^Bj ttf>-Vl W~Jt ^jU>( #■ ^ibfc ^~ J* d>Lj 

y~» ot i^vi a-*^ o^vi ,>*j iftf^s&jfjfij oi^vi ^*h 

iULL* jrsr* ^J i^sUj ^ v-»j **u j$Vj> ou*wi j$y> *>i ly ux* 

uUi J £4*pffi ^. ^iU >U5 > >* ^ .4^*1 kb^ >*t y> ^JuM jtj 

4iis > * f *S3l jXi, ,***%* iUw cJS> J ^- jl g^bi Ja^- ^s* 

J 4-.U iwyOJi oLjJjxJI it oUaJl ^ cA-»>i5l J& kbfj L5j. 
iJ^J J u^a-ll J-ti «i-^ .La^l ^4. UkiH *yd(, ^^ d*^ 

f& i/tbdtf i>yl^l\ &*<**** **** *V J* **SlA *Ja»*-U 
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^ t UU^ JjVl ^SjJI o^*. I^w ,i ,^L til** t Oy^-i.\ wLfV 

pj, bj^AS V U*( ,/»/ o^. > u.t J Jj -v ^i /«e/ ^ 1>w 

i«__4l Jftloft Vl i,S>.| i>JI Jl *A »#i)l C-JI Ui& ti&y 
*eat I l^f >>U. [bitga] j^-VI £~- «*-i! j* .jU*.? ,^w j-jyl 

.o-^t J> J.UVI oUlfty, 4t ^ U ^ ^ ^j, fA ityou . 

ys\ u* ^ a*u ^>i y,y Sje . ^ Lj teM ^ j, dW x-^ j^ 

j .ChBtortch, HaM * Kuzmm. j.j^Sj ytfj J*j^. J^ ^ 

^ft ,y^)i ^jUj _^uj , .^j j r ^ii ji j^j n^ i^ jj iljfca j 

J-ls: 1^*^- <j( JJ ^..U. jlOv.1- ijj-A* ,>J^" of 'Vi' «i^Lw 

iifc J.UI jl s^U waft iUVi jja^Jl £.£, >jU J, fr^ u Jl 

: W iSUJ \r*i. $ J* ,is^ 

^j dii j ^l^-Ji oij-Ui y^, , t> di ^j^i ^i, ^^ a^ 
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Passive Theories 



U-JI olijfcil 



ni f^i^-i V ^.u ^ ^ji^i r *£i jU>t *,~ j>» e^y ***** 

^ *£J 4(5.38 j&tM) i>ii cA*J» ^ $M J f SS3i ^ijl^i -JT i&jty 



jUi^t 







jkJl *U*J *^_^, 



oimiVEiE 



polCtfftt 






^wau, ^ouj^ji 



PiElihttiVf [fro? v^ti 

k 






I 









P 









IttlLif C|4* 






JpUJI g&yV j r ^SJl iltpl J*> Mi l^iAfiG D E -k* Ji, jOfc ci^- 
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JtPl ^ *>; Uw r *£3l jll^l Jl g^I -^4 ? ^Jl > 4 spU 

:l>j ilAiaSfc ^ LtJ £jUU if*£JI iH>i, ^jtoGU^i* 4b*, 
Js*W ij^il f.**- .*!*> *i*-Jl 'j$4tt£& Sjfij N0y5* J>W / f U^i 

%> jJ* yM op i G U» j^iji j^iw v*j . JJB yt ^ul j* VJ udi ^ 

^*I1 jjUJI .** Sjjdl .Ju jjLsj .-u-1,1. f^JJ ^Vl j* yii %\ <i^, 
**? i5J*--y '*-** l*^ *Sife J^i^J.1 2Ji ^ t^ ^C&l **-w l>x* 
jXl\ £+j\ r Xfo ^ 4if (Mart*) jJ> Cj tfy .SjjjJJ ijAl VjJjA ^f. 
f ^)l jlx*)| *U* fj#i- u Uj >- ^ :j 3k 4 , f *a o^JLo Ufc* *LU l y^x 
Ulpj *<c^) b^f v** M *» Jtf jUSlI o& Of ^ . jUflt ^p 
.4i>Ll oljaJiL Will ^_J1 Uftl Oh OjjU r ^SUl y-,- c 

A~** L}U ^^-^ *iw>- ij^Jl C,^ <y Ju-Jl »JU£. ij* CsAjcJj 
4U ,Jb&| J~- >i .Bj^JI ^ bj* UV jt {^fe* £Udl i^i ^ i^ 

J Ut ."is- ^jbft ^jli J-SLisJl cYjMtf *-~ *.tf~ oi^jl Ll^. {V&\ 
j* £l > .X^Jt ^iU$Ui> Jr J-r S Jij ^ij3 oUjj o^J .ifc >aAjJ\ 
v*; ^ J>*Jl w~. uf j^~ <>i£J v^^iJl j-4-£ t$bj£ C&» J?y Jfs 
*A* ^ ^jjj cAjjs o^lij . U-ljdi SjL"5H -^^ iJl i^Jl Jit JU5U 
-*x»* jl i;^ pU O j .. H f^ JUWI trf Ji>j 015" J^. .Liul -W,ytJl 

J>J.1 ^1 OL. > %. ^U ^OP Jj*^ ^ J» hj» «y* ijjj* 
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. f*&\ j-*d g>yc J IJ^JI oU-Jlj ijiwJJ oWJl ^o 3jU/femniech 
^1 oUJl ffci %>Jt ^ Uijj (533 J&Ui) JVjUIj ^^Ij ^jJjii! 

Jl c-Ji j*j ♦5JU1 ol>Jij a^U)I o*>UI j 5S>iU <LJ»I 4UyU. J^ 






***fclfr&$. 






v-M iUjUl g^-. 







V>^i ouji cr- uP ^ -c* 3 * ^ £-*-* *>-i €?J* :MS J** 11 
*>>1 ol 0U>. Icr> i^U» giyVL c^S-, J^^iii ^ ♦JISU J~« 

^M/ .<**■* ^ ir** J*S* fe# Jtt* fbteJ a** jLill 
1^4 Jffc iJU jQ *cJJ *rf J* [«] J JMS*^( JJ* Jl >, -Soccsr- 

if djSj Oj-SL. g^u *^* ^ oI^VJ ^jll ^j^i iH^ ^^i 
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.<*ttH CJU5I j^iH «u> J>«JU U&>YI J>!l ^ [da] Jb #&*% 
*V* ^' <V &*",ji*&dM &*M <j iU c^JI g^fl J*^ 

Quantal Theoiy ^^^i ^^ji 

4^*11 i>Ji ,^i>i 01 . r *-sa ik^i jj*. <^ c&ydi ^ > 

o* ^' ^^H* *■**$*■ V J ' J >- -M Ji si c^ ^-^ v^ 1 

^ dl .ifc£$ Bl ^ <y^_ cAsyjy f U?» ♦*#; W-J «/^"l [SI ^ 
iiU-l <-iU dk^l J> J*, j^i i^ au, cijmiII ^ iUli ;>^ oU^ti 

c/*^** ,y L^i Mj UiJ j^^ ^^ jfc tfftffl Uku UL* 
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• U— <-** pJy lfc» ifc^itf 4^' *^l>dl o* & CS> ( >^ 4t*J 

■'■■'■■ ■ ', 

^jU^-i j> <ibu.i jiuji oUJ, ot j^%j - v^b v**Mt c^l^Jl ^lv^ 

>u jua ^ . f&Ji jxu y>* J^t v>*« isM s <-.** ^ >w, 

.Uill ^ jUjll ^ (J^l) ^1 dp* s>^ v'>^> **** *# 

Ht *^ niy-^ <^ '^k ouw «** &ijh$b v**-Ji oifte*3U 

jl '*JJ1 # O* >^ f^l J**-* *L*f I*- *•** ot>I *J* Nj . L>" 
. ./^s-l UtiJl abjj g^ 1 ^_^ll itS k, AiV rttf Jl Atf ,>• 

otrj* jl ^l^- i'U 35 V^l ^jM^y' J S-4SSJ* rfrfjSSlI cJtf ai» 
y^i (>>!» i^x* UJ» l-«w aW Uuifi'$$ V JSU) Jjjt^u v^- 

j ^jjl! i*SU^! «^JJ U»j l^jX £*^-Ll j^-Aii iilAJj «.j ^ij^i-ll ^ 
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j V-W ***** S**-Vl <y 5>U^ ^tf f *S3l >\U jy, of ^ 

u*& «#***# j* yvi oUj/ii ^ ^ <um jp, . r *a» *jp* 

UU (R1) J£Ul J>Nfl£ . f ^|| iH^j ^ j . ,,.. , toljb^! ^ j y 
o>^ J*-, < ^^531 c >)l J.U J UIp i^iwi* v-UVl oft jt s-^ft 

±kjt\ Ji. *U**I ciSU^ <U* ^>VI ^j-ill c^ ^ J jkJ, 

-i> <j& jf * Js^l CiVT f I.Ai*J J 4 ^ULI J 6 4,-uLa. j| o^Jl ouL^, 

-**v* Ji» v^^- *M* *k-y> gJ><xUj •* l -*H> 



<%*- * 



r^ 






^^* 



J^ISi ill 



^y *** 



^Jl 









^i - cipi 



j-^r 



Jlfcil 



J»j*1 



Jjk* 4>-f *■>**; 
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CAT iJiLUl 
y-x olxi* 

ifjgti WOSCII *U£tf 



^y 



«.1 J£iii _ 



L./ jl l*\j* jl**- jf ^U- ifcUj* 4 UL4 Oii&iteAjLSjiljtjf 
£~Jli yj J>t f>*i <>/■ J&* 4U*j . jUUI oULi 4^; «J>j tiXoit 
l+LU ^r «Jjj £*■* J* »i-*v SiU J* aN-UJ f ai^ ^tk^ d% m^ljJI 

Sj^ j^^. ^ gj^l fKdi ^j^l V^i b>* J**-* Vf j&<* & 
j* /* J**J • s jj* 'jj* (J-* J^ iiw ^ f^dM^ ^ ^ '^-^ 



Acoustic Phonetics U^j\ oU^Ji 

oj . f *$as *\juA ^isitj <-!>> J aU# i^t > fy ^ N ^ii r ufti ^U; 

UU w*w>f iJ*-^ C^LAfJJl oU/j tijkij^JI Js^jJI oNT fl-U^-l 

.La.1 jjIj-- y*i j* *-Oj** ^**n *-yji £r*b t%jfc 
Recording Speech f*&» J^ 

i l^-loi^lj l^jij *"*£51 JJj£ »>4>-t jLiii ^ j^jkM -^ U- jjjuJl 

Hc^dt a- c£* j* J& '^ v*r -*M iudi j» uj ^^i j^i 
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cb wt «> ^ f » j^ ^ ;gu ^>ju ^ u ^ t_ Ui^il 

.<£ll Ok**, jl^y JjVl ^Jj lij ^ ^J, 




(J-v iwUr) U^- 4>j*m i>^ J ^ j^ ^ : w j£^ F 

jU j~ J* 1*4*4 ^^ **=* gii- <J ****** Ji ~ *>- > ( *kMl 
ayiy <ILi .LUl 5j ^ ^ ^ a^ ii^5 tf( 6>3 j^,) j^Jj 

384 * J 




*"^> <Sj>» d\ &i ■ fr tfHj* >-* «* J£*to 






iVl <>• ^ ^UUj cjIJ-^'* ; Ji. j S*-y! SJlUI 
a>; U UUj tjftfed) o^t ^ Ub* ^U j Ju^tf ^ wii*^ 






385 



JflVr^ 



» 



U*; j^j jg^j ;)T fJ ^ - j (^ ^uyt ^j? ^ 
*U* jf ^Uf* j^ J^ 5^u> o*> y gjriAf . ^ e J j^j -^j 



Fall T/ac* 
*Cha.nn»r 



fll 



<dUUl) < **fe*» >» £J 



^2 T*,ck 
3 Cb**n»t 



Va Tnek 
2 Chm n* J 






& Track 

♦ Channel or 

3 Channel ftevfff&e 



^^^ 




J* ijUJH {c-ijS) v*V J! H J* J& ■ *«** %%>* C^ ^ . M JSLUI 

,jl4l ^fjJI ^J^l J^i- ^ L,^ 

j ^u-ii jati j j^ jus. ^r j j^i oljLi vi ^ f , j.^ ^v 

Jl jUi->l 4Jlj » J^ Jli;| jj ^ ^ j^ ^^ j^ ^ jjj 

wiUJJ, j .i^, f u*i, ot^ ftJi ^.i ^ ^ .i^ ^ ^ 

1( U.U> OA- ^ ' 1 te > ^ ^Sl-i M T**-i of .^JJ ^ Jjill 



.386 



r J1+ .-..■■■**■■■■* 


#' .^ .- ■: 




r ! .: : --i , r-t.- ; 






Waveform AmHfafe 7' 


•^ *;;-V ^' J^ J^ 



•rr - ■** yf 



■T", 



^Uiill U->J jSUi, c^iSI pJy #^£^11 J1SL15 ^ fJ % 
ULU1 v ^ 4*»jfl$3l i^iVl wjjt Cr* fft^ tH 1 f* ^ • ^ ^'-^ 




(J^ U-Ur) ii^U ^Ui*i i~ r : «3 JCM* 

ly*- L*y *&^. £WJt -J^ - Js»!— ' *K J* £}*■** j>» U[ iO«Jl jj& - 4-J^aJ! 
<*#^-j ijU 4*y JO <Ijiu fj£ iijiJi CL*/ ^ ^U- 

3*7 



y-VVA^Jl 






^ «tc, ^>i iufl ^y 4 i, KJ p ffi ? i. ^ i ^ ifeuyi ^ 

it jT UU^wAt-jlJ ^•^tt^Jt ^fcJl J S ^J ( olj i^ /. <iiU , .^ 
c V J' &A*i. U* *&A* *U* *il «> ^1 ** Jp ije *. SJ U1 

s» i-ooo: : „ r J 



'Utaoos 



e^ 
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cJjU>! £»* Jc4i>li ^1 p»j .c^JUH Vj*S *fc*f Wtfe V**» 

Jt£i¥ j»jS^ >y> ( 6.7) JSUi! ^ .*& **,->. i)>*5 3jj > wjj 

1 *%&£#/* w- 




pttft %»> ol^tf 3^ *Mj«M J*l £>>*♦* tit j>Ui ^MiJI ^^e 
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Special Analysis ^tt j^UJi 

obijdl J^J SjUjh ^L^ of t j;jij t «£,? .iiJ^ll cAmj» j oCUi 

,/jj ^' <oui> .^wi ^i a>L^ uuij is^i oijU^i ^ *>ai 

J^ ( *»> JS^'j .^^J* JU>Vi J* usH, <^J» JI^V( t> <*_H 
.i^l oljLi*) tfxdl aUVi , CRT > ^ >j *^M^#* <^ 

39<) 




(j-^- a~^-) ^ ^iJW ; B.9 JS-SJS 

U!je af ^^.UJ JLc, tiaW J-^w tf jf gt> ^ ^fe ot V>-*< M*" u^-> 

^ ^ of o^O • *r^ dl *W' tM* JW 6- **>* fJ*J <&P* J ^'J 

.( 6.10 

^ ( SPECTRA w* W «^c Vjl ; JtfLit 

[ 



WAVEfORMS 



OflQAO 



ft 



Ji 



» 



*» 



HARROW 



j 



j. 



t 

1/W 



^ ^ ^Ij^L iiUi cmJ^I i^*j t ^iJ>Jl tt^ c^UU^ jxj : 6.10 JS-iK 
.u* ^*J>fl i^tyJl oUtoll i)» c-4^1 Jt^it j^tej .^/!1 cAi^U 
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■±AnJ> olS SjXb t_iia ^j^i <J^-~0^ 0^vi)l5 wtjJ^xJl (j-q;^ jt-£>- fj*i t-i 
^* l^i L-J Lc ^jj-dt ^aUI u_>& U_u*j .ij3yn 4000 j 1000 jj. iifc*. 

^y uu j* .^^ ^ 4 ^u * ji ^ SjU- ^b jy-jli c^iJi j JU-i 
J^jji pAili r ^ii g? .^w*Ji ^ *iV **>-> ^di £*^>tt r ^Ji **lk^ 

* * 

• ^iJjf 'jjl* c^y*"^ «-qU I <♦•-./* 

ifM, -lyj* JJ* t> *ft* Wje ^t^* 3 * ^ 5W| jf spall ^ ^ ttf Jp 
tiU > v^JI oljU^I J^w f U* > ^jUII <^*ii wijWi 
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^jj J* k**s **o* js' oil. j»*-jj .yti. iMji ouj» j ouii oijU^i 

J* &&!&'%?& £-* ^ yUl ctojtfj! U^l! &&j£ ,y ^jS>! 

Irt *y jj* j**f *#*£» a*> ^ a^i c > ^n oiut ^ .jj&j** 

Ji* ^ dJl wpJM ^Jll & J Si\j . ^yjl cUUUj- *J» Shoe box JJ jkJl 




<*J1 



l M 



I 



ft i tj u n s a k * 

J 5 ^ 1 C^ tj {» } - Jfe-U ^i>-i! m^M jjtp' sjinfl- $ <J£> : 6.12 Jfctfl 

5*>jl ciUpNl ^ jl|* ^LUl ^*U-^ «>* XXJ! J Ah*j 
JS Ji~ i*-*- SjAltt UU»T r LJSl -J* JJUJ „Mj» i-LUl ^ V>U^lj 

. ( 6.13) j£Ut ^-Jll ;j*~ J* S.x~1j ^ ,-J 



R 




■& 




i*.j4*, s,Ui ^j .ijUWi ^ ^ti| ^* U> : *13 JC^i 

.J*J\ ^ J jl> 600 »* 
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U* V J* <i J* J^ tf*^ V-** *-*W ^A* «*<V U>' ^ 
f4*J .< 6.14) jpbff J* »u«*U C^V^Vl J fc>ll cl,?^! ,«te 1^5 

*>J! / £J <j txJu VI . A^J» ^Ull & J^t %ay iiU-1 ttj^S! (jUit 

^i *»>it ^ ^l-Vi **j$\ .M& k u Lay c^-i > .o^Ji ^ ^uVl 
fj* 200 J ljU. <Ja&Ji dJi x* ^V-Vf *>jto ot^J #£• ij;^* 2000 iki; 




Orf J fa soo A*ji sj^. ijUl j#fcj .j^ t5Uti ^i $j* t-y, ; e.t4 jsLiii 

iL^t (fcUt t? jv* 300 ^yu jfa*,? Jlkl) «^^Jt ^Ult ^jrf |i, 

ty Jij* 300 JO* ^ ijJi %f jjstf **-J lr( If, .<JB15 J*^') J**t %uj 

^ Ur-^ j^jj* LU-U. ^Jtf bl-^ft to>*l *4£»l^# g^lt tp- 0>i ^ 

^ci s>il ^rjLl c/jL£i% i^fJI jj^K £& ti *iG~«» J*l» ^>** J 
«$ *iJtS ^ Jfc Uifc JiLAl o>Jl ^UWiajJ! dtf % .•***» g^jtfj 
fUftl J %*>** ijfct. j&i J* $&*& JU-*) £^l-jil oUJl i&j {& 
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ijitiil cs **/ 4 oUJt J* J*». ^ i^iiy. i Mj ; olilL; «JLtf -y i OU-Vi 

— * 



i mi 



^T v 




nr 



J&1\ C& J A* 50tt Mjk i^ ijL51 .^y. jiW> ^ ^ : 6.1S JSLlSl 
J~r*» 50 ,, i^^. «** J,^ J** ^ Sjui. <>li UpU jb*l ^ 

.(6.16 jsliii) u*4j yu 




J ^0^ ^ J 5J*1» C^U^I . jT> SO _, Uid "^^ t^Jp ; *1« j£±I» 

jJ . L*tt% ^ £p ^i^oJl ^jWi pL-y ^\j t>U*l ^j? ill^j 

395 



c^UL Jc <~j* 'fj±c~i OjUl j '4^JA ot-Jf JJ»^ m4> JU ^tyjl .JU 
^^u pLw ! i— Jl ^j** "p* >*t jfcj : \*>yt 5j-lU fcj£* jf ^U tiiSJ 
.^ 6.17 Jfcitt) wUJ» ^* J*fll ^-iil ^ iLv 2b 4*** J*ISJi sxtJi 





€ 



.*> jfcfctt M ««-H «>^ .**■« nfr** 



8.17 JSLill 



«-y» ju j^t ^ o^l j&l &** tj-s ^ *i*^ <i->Ji y us^M' W 
^^ tiMijji i^jti\ ob - *^u» > 4ijuau^> *>■ Su- *& ^ 



Physiological Phonetics 



tejj&li ol^ 






OwJl 



J* ^jM >* C^w. -Uj -(EEC ) mLpMI CA^I J^LUj ( EMQ}^M\ 
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(^J-l i-IjA j i.ap-^-11 s^Vl ^ j* U#> ^M^i-o »U*Vl US&j, 
^\j\i^\ £jISjL\j\j\jX\ _,Ui jjjj, uj\jX\ iMu^Jij 4 ^l>t 

i*«Ufl jWit .i* J(f^^m.^S\ Oii diUJj t jk% v^LJi «-Mj 






5 



, l+ji^ wjUw^ 



■M 8 



Respiratory Anl^i|| ; ^ ^^j, jj^, 

4*»>5 l»u JS 4f ^ *trf U J&\ L*SjA Sjiyll Jj^Vl <y *xJl 4U 
jUl jiay 4 *l>l j^i, i'Jjl! i^ J^, of ^UJ js* .* ^UU 
: JUll J^ JJ* . v-iJi c/>U*ll J»Lt;j <vM.> *ej-^' otf>lj * Jl>! 
o*~e 5^ **-y cA> ( P *WA> U Utt* ^ >\j& =y ^ JI^U J^l 

( 6: 18 J^iM) jL*>L, 




(J--3 iU*.)' j*y5Ul «.»« j£iJl 
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4 J*W*^ ^ i-^* **-* J^ 1 U* *j> < 6 - 19 J^> M^ 4^ *H* 

*~^ > >> uMI v*>- <M* o* *#&si&Jb *^* *ay £e 33!j* 
jy Iftl <j «*>ij* ud ilr-4 *— ^ ^ ^Vi ji>i Jm^JJI jtf oia.ii 

.VH «*** iW SfiB ^=-5 li£*> 




"'« 



..jijj cj taw iW c-v -»HM V s1 M> A&**5* J*** : *- 18 J^ 1 

.i^i) j> <***•=» $& y$>* $&&*&**** ***** ** 
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£> r*> -c» V^ { **-* *£*? Wjk-fc J^ ?>*> fcjfc i^OJ 

ttki* ^ spu i^ta j*^ itw^i ojfej .^^ a,iut «y^vi 

^>J o^ (620 j5Wi> ^Jifr^vo* t^-- WJ *4aM /4j v#> 
** r* 7 W^ W ^* # W -* M osJ^ <>** i*U >j^I ^ 

.-■ ■■■= ■*.■■ .. 




trA *^ ^tH^* ****** ^^^^^ Jl <>* J^ 1 4 Wi^l 
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(J^ Ait*) ^Jetil ^U* : *2! JSL&H 
,^1.1 ^ LSI>1 ^\ oj^J jt f *£Jt ^ft^il ci^l ^U ^ f Ji^j 



* - 




(J*J ^Ur> 



400 



JiUJI 



- ■ *Sr 



Laryngeal Fuiethto a^i *UiJl 

i 1654 *^ Sj^J-t jUaiA tiMjlj ^^ ^^> ifiiiyLiJB *LiJl ,0** i 1654 

^it p&a jt u** j5U i^" hjjt £*& <{£} j*b ji ULrj ^ 

^^i!^ ^.i^sji ^ i»a>^-4 «> iij^^ttt^t-Hj^M v^ f^ *M ^'j*- 
gj .< 1906-1 W5) r U iSU &j$l$j*Ji* *j : Ji* t-Jj ^ i^^aM 

isi^ ^* yi» ok oiijuu ^%J^ > e*>w *j 

Sj.H> J* J*^ W*" *Kr-* aL^-J^t j^ill fcUl ^ *i£Ui JUuj li^W 
jyU ffjfe&j ill** i£^l JLU <S> ii^ i}*M J* ijrf Ja^j -*Sj^ 
jay ,y iisN by j*^^ J* to-VjH j^ Jj*^j .(cJl ajy> »j* ^ytAj) 

w>u^ ^i c-~ i< 6.83 jswi) ,/JUi juai j* ;^-t <j w>^-i* ^wji 

4*** i$j* o**} if** >**** o* *>**' J*^ fj** f-r*" V. ^"^"j **j* *■*"-* 

-W* J*' c> (-^ ^-^) 4* 01 ^ 5j>-J' J^ V>* >'^ 6j*\ 

oV * f s«» 4 £h > •>' i>' ^ c^j^i ^j^-i juai (K^ jiuu 
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^kAJI itLy S^jkJ-I iJl^ ^ .^aVl t-u^J» J£b Jl « tfj J» 



_ 4e5U_^S Upi flJ>i^V ^ •*&di JU-fr JjOAii ytU ^ Lti* V*#^ 
^U ^ Gtottoqraph 4*tjUjLl Sj^i ui,ydl ^Ul tfjUjil ^J\ j !*>* 
^ ^ fS^UJI S-U^i w>-*H !J* l/ ^- .>ji» j^ gkl-^^M a-5 

il J«; V vfc*t 6i* -£>!• 4^VUi jUkii u\j* *l* j** J*> .^-Vi U>Jt 
iJTj .*_ — 9^> ^Ujli ^iJl ^u* J^»- oU^U* J» tjUjll J£i Jj*- oUjJUv* 
*£**■ li^tl wyi :^ L-^>a ^UjH <$**)& Jjp- oU^Uu ^ isyA 

i*-^*l ^ V>-*fi JU-I _^ 4Sj4^t jkjdt Jfcjj cjUjLl JU Ux*j .s^i-i 
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tTiff- 




**-*£- s 



t i*-jsiLl JUL! 0k<L4»J1 **U^'Vr-i *M5" J*^' jUjll'^il. Ux* jQj 

r* vr-f j*rti «$ > itf f ya* o^ ** y*-j ^j*ja* ^i jj-i 

4(6:25 j£jJl) .-ijj^t 5j>» JS ^ 4J>*H JLLI a^l V* V**H «-v* 

iOU w* pi; <J1 iiL^J ^^i «s-i-Vl cJmj3\ t )&*-z t/ ^o>^-j iJVl eJi* 
(iiU-y Jl J*J lK*j . y'J\ jj* J* 2b l^v* V*^" 1 *•-■>■ <*•* w/J 
^1 ii^-JI >yj V-U^ *I«>H J#** f 4 frfr W v* V*-^ 1 



403 



v^«- 



^ v*-* ©S 



. I JpU jptTj U*U> yes (d ) ^ (a) ^ wArjll JlSL^f ^ . Zj>c*- 
iLi (Y) r — *5l J& .< Doyoui :J>2 Bf^> <pb> f *S <y IkU 

y*ii ouwi >fcs, . ,>.>. *,*> v^ji ^ ^iu j„ ^ (d) ^i 

!^ c JI>St js^^oo ^aoo ^c) j (a) (b) ^ i,^ JS _>L- JJ Ji-JI^ 

._£>*50 ^200 £• (d) t? oU%JI ^fcbs 

WU *-£U ^(ij^ f U*^J J5U ja fi Jl i^ifejlj *^UV» 
S^XiJl J^ odU** j c^J jt^y vU>l iy^tf ili« 

S^l flJ**^ vVjSl <j-*M j^£jj *M* i^ 1 ^^ 1 
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fj*43f iJ»H (^J-lJJiy ijUy <j tf~Jl *U^Jl eiii^J ^iy J^-ij 

v**-a sj^i ^ ^u. j^ j* j^j, ^j»sji j^ji j%u* o\m 

( 6.27) JfcUl 




O^-U o^*> ^fc^l J^i! W J^ ^ 5W : «*7 J5UJ1 

' 405 



■m " '■'■ " - 



v^ 






«*- ^jU^^US ^ ^ j|i^S^ fat* ^ 






"i-*. 



■J " ,. £" Uwmoo*etf Atncfttufe 






(2) JjLSJ Tota . 



(3> ijUl Tokw 



K) "M T*in 







Hi 



iy-sn ji-vi, >*i 






Ul>-dfc*n 



cm 




Myy\ 




J\ sun c*> _^ .^^jji ^^i j^i frtyfpgj 



$ja JSL^i 






("*"•• 



c-m 



*'h * 
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jt>t- <U^ i**»^ X AmJit ^ J}y j* ijy^S J&j iXWfj^ ^^J 

Supralaryngeal Movement kj»±\ . J> *>t 

ijy 1 ukiii c*>i so** J ^ ^ ^jjUJi ju«Jt y ^d» 4 

.uUJi f~* JjU J* fcJ* -WU ^fly ^.UJt^ J-^jiJi*, i*S> 4%^k 
J£i!l iC%Sl >U. J^N iU-l* OUJU *Vi ^*L»> ^1/ J*oS ^ 

( 6.29) 



UJi iiUl 



cji-n ^tit 







J"» 
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y> r *ai *L3i u^s ^ 3>s>x uit ^ > a^ ym MM Jk 

oj .4«il>- iffjwa* X 4*i( Jit v» »>• v^L.^11 li* ^ ^Vlj «e^*il 0^! 
tdJUi -W ty^j i<to JS jX-yoLWI ijA^ yjs~53! UJii-. JjJ 

>^m. liS^ *--- g£&fl JSiiH ifjM <|t dp t5jb j* Lj* JU*)Ji ^l> 




.<y>u > ^Uhj iiiJJ JWl ^yu J^ft : e^o :J*^Jl 
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.LjJ (jkJl _^u>) ^^J* 
J»ti» lOift sih>JJ s^ o>£j' iS >m j* jUJi jl£« ^Ju* iV« OjM 

'V w ^ J " 1 ' H W* ^ u M* ^ s -^ ?» Lfr> ! - ^ r* 

•-U o.;^. _*, .JU)'i Ua j^^j Uj i^-^ ^sm j! o^yt- J* ^^ 

JiUl jV J^JJ ^ ^ ^ .JUJJ ^64 V*« ^lUc £** c^V-J' 

-ib£ luji j^i Jj^i ^ .upf oji t ^Ui ^ jtfij , (^5jJi ^ a^ 
g* -^ viWi oft*. ^ j^Vi ^ .Jlsti J^>> .i^i j^ii oisui J 

<*lo>^t ^ ^Si\ S>-V01 olo-ll o^r OjSj- <rf ^ ^l j£ . ^jJt 

,*4- <3> sj* J! 

Muscle Activity ^j, ^^ 

i5j*J ***** ^b ^ v^lj^ll ^^iJijtL. J>.b olS>l JJ 

J^Jl j^; J^ ^ ^iy,i j^^ji^ fyjtj 4 j viAJi iU5M ^ tibsai 

: OldYl UU i»Ul ^ plte^fi* JSij .obj^Vl ^>J Wl J^yi 
&t#jgljfy 4^1 i^il ^jkJj oii objjrf3>lj t UUl olajjiflJH 
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*U*fc j^ clJU JjU jas di- £jjjj t^-L-Vl ^a* «**W oU-l ^ Ui 

W^v <y OUy dbj/£h gJ-jw .dl-Ji c~tJ >Vl ^ tf>4 <**» **> 

t li W jl^>- «Beckman» Oli-* Objj=S3l Ji* t£*Jl *LJ.t j-jkJl C/li 

.1* J^I ^ fjGOw' tt*»N i»>t iiUj .J»^i £. fU4^(J *lf- 

^5^ L^ is*- ^U *U* J& mU j^^-J ^ <S>uJI itouSl o6 

a^K3i SjjUi i*H; ol *UmJ, iak^ ^ j^j Jji ,s^y n ^bj^jU 

. xUJi £^ vi^J iibJ** JU*t J* lUIS" jI 

a* 4j#tf**j£ < J* 1 -** ** ** ^W J*" J*— - <** 

J^^p ^UpVU UjjJj 4*W *JUt ,y i£j-\ SJbfjJ! ujifej . <£> *S*U»-j 

U J-^w ,y EMG SjUy^UaJI U-J» Cjli* ^ Nj.iiUlS'.iUJi >u; 
^S^ ^Jb-j jjt0fc$ cS*j**j ti^-Jl EMG i^Ul L» j j5^ -^ J*?*-^ 

/p/ J ; y __iiJ^ i^^Uii iUJi .ULi; ijO. ^ *Jtil J^ Jm .*;>?^* ^ 
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Bpmch FWpton *fM AM 

^Ul l|J *U ^J! J>Jt UjjJ ^,^1 ij^% JJLyJl ^ ^ 



Computer 



\ 



J*-! 



Louda^wvikof 






* * 



C^ 



uodirtw 



'[ 



UST&6L 






J> . j> L 



*MCfe*t 



\ 



r*s**»*«; 



iU^-1 



. r *£il iSl^i oy^4 fJttt^jgtJ) oVf fe^* 641 JS^il 



Tape Splicing 



s*" 



i .. 



>hjf& ^ 



^ r Ji^J <j> *>jU\ cAjl^i ^ J^ J^t J^ ^ ^|i J^ .Oif 
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Listening Station »«***> dfc^fc ** 

OibC A sUi) ^L5 JSLl, juU ^ J^- ^j* JU r d_~ U* £%c C U* 
oil J* J[ i^lJJI ^IkJ^il *Lu ^-^« ^ lti> ^U. ^j Ksa^ 




•<<>* **-**-) .C^atf «k* ; &32 JtfLUJ 
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Use of Computers In . U^i oU^Jl ,y u^-UK f lo*^l 
Experimental Phonetics J 

JimI ^ v*fl» **rjU M*t ftfrifa WJi ou^-h i-ij> ^ 

^-— f V ^^U^-s tf j^c : JU1I J^ J*i .fcydl ol^Jdl ^«, o<&*~> 

. &L. Ik* CAS Lr JBrf ^ V*£N otjUsyi 

ikO* oU»»j jl EEG, EMG ( ^^l *$>! c^j t J»>1 Jm^I : Jtetl 
J* l*>y> j| l^k^ gl^ j! L|*-U 4U*J W^J \b^ M** ^V 1 

.^/ll jjj* 5itf ^y U^t £-; > J^J-I w.^1 ijU! wj-U 

^-JJ^-Ol wiiS ^4^2 i»lfc V^ ^U^ V*£J* ol^pVt ^ ol^t 
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l ^H\ J* i*JUyH\ f *#1 i^-V Os?l> &e#j i5^1^^_J ^ 

i ^ ^.w ol^pi- o>LS^ .JJUaj . oU^Aa* *Ua*-^ O^-M *iWl> fc**lj*K ^ 

. U~L. j ul>- ijJj vrjll o^uSL^i \^ Jifci .>ll ^jll J-C^Ji 

i( 6^3 jsLDi) ^ j^ >-V» >*Ji J a^i'4^ o*£^i ate 

^^ u wm j^o »^>* j»» oV** jt oi>> 4*^ io* ^ 

ois^ t u^t ti>^i J15CJ;! x a*-it As ^ as . v^- V i^ •***>• t£> 

•s -3 -J 



OjwH U»y- 




^j* s 



^twa j*j»a &, 




I I - 1 - "- 1 « L 

^3000 U»^- j _ [ j 



1000-300 -Aj^ 



If i 










A* **» **.* 



1 
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J^ 



5j>=]1 FREQ 
i^-Jl AMP 

(3) UJI Aq 

o^» ^>» jXidl F 2 

(2) iujl A 2 

0) UJ; a, 

^-UVl M^l FO 

i^UVl i^J\ AO 

^i^ Noise 



4f? 



t/idUir j-aii) j»r j* 
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J m 

Evolution of Ungual Ai*f Speech f *s3ij &UJ1 

Jiy M t U^ (ILJI ^J otf^l <y fcj*? £**U ^ytJl g^J) J^ 

cAiUo^ ^U^l jlj^fclj ^^Sjj t<j«4 t_»>.£j t^*k-j ''<£*) ^cr- 2 *^ 1 (_P 

tl^J lUJt »kJ J ^^LUt oUUfi «i» f^- - 1^1 .l^jU j-_> hjLi LjU 

ii* ^^i ^j tj^ki wi£j ?j^ j* :iJWi ai-Vi ^j «oUpuI1 J&j 

0j4*! Ja Ajju ^MjifX&lj «JJ1 oil; Ut£ :J^\ JjUJI ^^aJI JI>J! 

t <Jt_J)/l j15jV! j_^ vi5 Jj>>. ^jUflX^ (j^j&ub^X* * U» iylp *jLJ1 
$.1 JCUI) (Descartes) £fjti^ Otf -U* . ^Ull >UiU o\jp *>^.>i cJlj Uj 
J* Ij^m i JuJi of s>U, l*L~. ^iil ^t**0l ^jj^i o^tjJIj oi^^Uli 

j[ jki ois o& . ^tii iiui ** vj^ 1 6- 1$^ r*^ V*5 J^ 1 * <*>* /&f 

SdJ! oil; La> L*i, >Jj 0;U. Os^i W^* yfr>l M* >* 

.<u%* C/UJ -uX*; 
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(JAS wc-u.) .(1850-1596) ^j'^kjJ '-ifr-M Oj^ **<j : 7-1 JSLiJl 
(7.2 JSC3> <-Johri Locker iljJy^t ^^Ul ^\ >J>JL3 ^ U- 

-Tabula .U> gjijjjl Up ^^ij Jijt 1* jj, . p+^.-UJ ^ ^>?-^i 

f^SHj JyJLlI j>: u^ *^ **>iU ^y..* i^ 1 i (Condillac) d^jS 

. ^sti^^l iy J* ^-j 4^ iJ/^U ^ (Skinner) >£~5 * JycJJ jj-^Jj ^*JJ1 




(^ 



•>(1 704 -1632) ^jJ^IJ ^^ J^JLi ti y j^ : 7-2 JSLift 



4IH 



^^li 0L1* ^^1 j! jj-j . hy-uE s>^ Jffc- fjijj ^ ^Uultj SjUi-li 

*i£ \j*\ 1866 *W OjO^>t ^jjl ^ i5jiuUl 4*4*4-1' of V.P J! «J2Ltll ^0* 

^« <j^ i6Vl j*^ .jJlSxJi J L^>kJ1 c/^-!j vJU tf j <JJ^ 
j {VSM »| e Uj i****)! fe-1^1 *y*j i*Jl «feU; i^^iJi *tk> vJjiyJJ! 
jf Jrf i L^rfjWy f>&\j *M *>ti Jja- l^OJl iSjjf jJ irfjtft ^> J d^# 

jl jijM* ^-^ £j^j . v— -* o^>» -^ £"**■ -** ^ ^ vilt J! (Primate) 

U G| <£J <.*~J±> UI5 , i 9 b f^L 6f -c£* -b-lj <^ Jb- iiU -b-jj V 

fc£* i^ ^>>J.ij gUsfl M*s J 3^.1 ^jJ-1 JJofij , v^i ctfjUli j 
- tf jJJI jwdl ^ uv** ^V T JJ^ ^^! Jj>- ^^ Vj^ Jl ^ ( ^ ^ 



Social Framework ^\ t ^ \ n,y\ 

Fossil Hominids u^ULJ^i \ -» .-^ w,. 

J>#- J "W* *;^ 1 J^^' ^^^^ j* 1 ^ >J ^^ Jl *-li>* »y* ^4^1 Jrf 
J^-l ^ i^-Vl «;l*** ^ ^ 4*J Jl ^b*^ -cji 4f .UkJI z* \z~ LUU» 
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J$*j 4i-i ^ »^J| ^* <^>y jji^, *i>^« y*.j * (Australopithecus AFrjcanus) 1 
^ ^J jb?J £J** J* O^L^fe ^Lyy ^ ^ ^rff! !-Uj (Homo - Erecius) 

jt JU-i 0UN1 4L^i ^-i-iy J$L^ .i^ o^ilt vi**j o*U .41^ 
V 400 4!#^ l #^^ **^* *>** ^^1 ^1 aj at dkz .^jj-i jlj)!! 
tUu~/p300 JJ 800 ^ £jijsi ^u* ;>iif ^^uii aujfl ^ |^ , 
r**- ^ U* i>J ^=Ji U* Jsc .iJLU ^LoJi^Lj>* ijji^ ^. J>.;js iL» 

gtoU ^jft *Ul oyte i^Ldf auft, ^>Vl ^1 *ji» os 

*p (Richard U**ey) ^ dJ Ll^ j^ . ^*> Sugf JJ i- jv*, S^C Jly. 

Jl 3>m iiU| «Ui^i W .1^1 1972 ft* j 0>jj t*-* j^lll <Jl*j u^U 
KN j*, ^-aJi t^j ^ ****•+' »i* C-j— JLij i<- 0y** 3-2 
^!l .!& vL" ^Sl l^jJiv ij***J-\ V^J^^ ^(73) J5UJ1 M - ER - 1 470 
•^ ^ [ W*^ ^^r <y (Holloway)^y* _U^ .UU ^-^dl oUjI x* 
^ilj iiiy^l o^Li fajiJl ^ j s^^H ^Jj ^ jS\ ER 1740 J ^ 

M' u* *«l* w-O" ER 174 ° Jj^i ,y j^*^i -»* jw ^ ^ytviu^, ^^, 

(7.4) JSLiJl .^-70,000 J] 100.00 



j-^r ^ jyj soUUVl U^ ^ ^.i » jl^jVl oU,Lu :^y*Jl s^l y^ tV) 
(^^Ij pLJl oWU. (P ^-) ^^j, J:? Ld, ^ uu U> 
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LVi 




KNM - ER t470 i*>^ & JXAB) j(A> JXc ; (7 J) JSLill 
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j* i* ^U) (Johanson) dj~Jjr jj* ^ JjYl 6UTtf! jli, yi| JJ* iJ 
The centge VationaJ da la j* 'tf$*0> v^b ( Case Western reserue 
_>L£JI j* ibU LUi J* RechercheS^entif^^flflMerHisn Bellevue outside Paris) 



^* fc r-^ ^ Ji *jh 



-- m(K» ji. 250.tKH>» e »rmaa« 
4* lOOO.Wini. l*illi<.«„ a „ ago 

*rf 51100.000 -L- 3 million yttri *fl& 
'* =WU.OM) j^ , «i 1 1 ion ,„,, „ 



* * 



Ural 



Lon, .,„„„> .. ^IMy^ 







/*j N '^**;jfii) 



%>blCllft "T =V ^ 



* .1 



yfcft ^ MU Ji* j^S ***£/ 



=r.» 



ft. / . . 

^ -V Jt^M'V 1 * JI v _^ : ^^^ijLJl p") 
422 



LiUl 



ij& ■i-^4-1 ^u>^1 iJ>il iUei if- 0*1-1 J) O^Ju" 5-4 

^U^ ^jJJi ^Ll J^T Ufo- b^-J iyM fafe ,._ . ^ J**. 3 

ULJ1 ibf J,l i~ U*U 2 

^L-^ ^1 J^I . . w-*^ 1 ^J" 600.000 Jl *- jjpU 1W 

±tJ±\ ^jlJ\ iL-i>l 250,000 

<»1 LjjjI J ui^l jUil oUb t- 70,000 - 1000,000 

*-W»J« o^ 1 *«* JJ* : *- ^° 00 - 70 - 000 



^L L 



' <L**) jii\ >& JJ* ■ ^ ^ ooq 

Ujy* US Jjt *- 6,500 

i*U-1 ^UT* tJ Jl oUU^ *til*5l J* o^u ^ J JJfr ; 7.1 J^U-l 
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Cognitive Prerequisites 4^1 oiik* J»>p 

$jfiH\ w>Utj~U ^j t&fyJij iJ-Jl j> -Ui .i^U «^u ^Mfi 

u( .^m- cA^L^n ^J**- 0^ tijJttl otaill Jtjj .i^w*. jT w ( 4^y 
. i^flJlj vt*-JI oljLiJIl ^ £^ oljU)JI oi jA~i 4*»M«n b^ill x* 
p-Udlj o>ia) oUjUJI ^U*-! x* cVU| flkl i^l^l CU1 *rW LiSj 
*^T > J^U -ua* C~>« wpUsfitl JLJIU^ ^Ijs.j .*liJl J*.[ £, 

at c.vu;)[i f iii: > . iu* . ^ . ^l^i ^n j-Lj^ji ^^ 

i*t*> J ^^^-J cdjjt j^^aJ Jaii* iSJ^J * i$j^ *=^J*t «*t* ^ f A*£-j 

tw>^ *j?>w f 1 ^' jffW i^> b>? isi^^i o^i ^ >^j . t/ip^i *-*-' 

> dUpJlj .U*- \^m \ r \ oU^ult JaU ^Ji *1J»U ,>* &/3B ^j 

£*SB Jiy- Jl ^i *l— it l^j* ^.a^u^l ol^f ^,1- i^y 4C-A* i- y^X. 

j^u k LJ^^>-jLachapelte-aux-Sai»Tts w»y i «JU> J5wk o^-jj .<~»witf 
xia; _,! ^i^ ^Jjjj voipf sjip ^* Uyj^ 4 1- 35,000 j 7,000 uk ^ Ji *^_>^ 

ot^^i jaJ a*j ^, to ki! vUl j t( »- 

j c/ljjl ^ Ji^J ^>U^Ji Si 4 Van tawk* - Goodall <Ja^ i^ OU ^^^ 
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JiA* J* Ml **#*! J^J -,oUU>L v^USj tfUUl J* u_ 

^MjA Ji ol ^^O '>><* *#& J* «s~Ji <J1 I* jflt i*j-4>j?X ii ^ .ilii-. 
^^•^ c*U#l |* JS* 4* , r >Uu,}fi jt g^tf-j > jU-^ ^ y 

^l4ij , ZJ*A* jJXj ij^JI \fi\A* xW -tfi .i* oU^Jl *x> *1 j ^ ^1 ulfc 
iO^U^I jt c-UUdi l#j f-X <i^ Ijjlj jtfVi i^Vi 0ju fc jj^ji 

*t_d *Jj£ L*4 (AscN* a Bocfcett) ^T, c-S>* <Sf **> ^i. ^ 

> *JV* CM* *»l ^ fjU J&\ Jl U ^u ^ Jp ftjt ^ ^ tJd JUJ| 

^ c*+ jUT £* J*€ f&p . Ji-Vl ^^^id^^/^ 

<j* *'j*f *>* «^^ y >»■» ^ ■**■**■ •ix - ^* ^ ajI jU-jdy .ouixji 

«> tfjiUI ^1 fr**-* jjS^JI &*jgj* W UlJ ^U*-! JU £, 

t */x- / «j* iujyi jsj j uopLj ^ i^- a| ?ulx ^ ^r i^i^ 

j ***\* J, t %jj>i3l 4iVU-> yfljL* 0Ui>l cijl^ JiJ iy> o-U ,^50- 

■4M ^>- 
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Why Speech f*Sll UL 

44 c^Jlj %£jU j-Ud!> *ol^l OjtJix-i Jj\» .jj^i\ ttfteS 
4JJJI wVU^JU c^w ^^^m* - J>^ ^VUsJ fUU S>^ j# ,^KJ* 

jju* u uuj . «u> (iy*j fc-u* 4>T <y *JJ>j >> *$4 df*& ^^ 

. JUJl I j* J -t*. «bag» US J v^JI JS>WI d-U; Otii oU^J JLU, 

^Jl/« -> *^UJ kilb ^> *iUi? yu— Jl w JsVj jf (7.5) J&Ji.g J*^ 

j*- cumuli ,y 1 JSI3 i^i>- ^yu J* w— >o *JUx* i^^a; oij^Vi o>w»t y 

Ojjjj^ill cijJl Jj <<™t ci^aU 4*^1 oUJl J MJ**. ^>JI ^ji-A» 
«JUo^ . U\ji\ iaioJl j Aspiration OUai; j^ '.fXJj^r k^J ^'j^ 1 *^*^ 1 

, Joe- W^* ji«i ol J?* yilJ ^ JS^i* iJLrjH ->S <M <-h$ *iUiij *<i>adl 
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t* 
%* 

^ 




TIME 



V? 



Itttf gjti £ iljiill jtfdl c*yt ^ JU ^ 73 JSLUI 



^ J>JI tSyU'" i*rf- > ^-U 2<4£l ij^JI S^lk-j ^yji £Uj)I ^ 4^S 

olj>i »tfi Liu L& <*** ^juj j, . i^iJi am iij o^y aju-ji-* 

jj^\ Jj vJU *t£U a>i*- Ji ^ ^1 wi^H J^V$ <$jjJ&\ jy** 

±**u lu otvouy t a* ijUi v*ai *%^Vi «£U c^£. Ujj " 

u^S 4j^j»*3 Jj% .LbL. ijUdl oU-UA-l iuU, ijtUM c^U^Uj 
{ffi%*i *> ^j ^ .^jU* *I>L-ll jj o3 j» Um< ijJ&\ dj& Of 

Of : i$f . i-^TOjSS Of ol^-U-rj* oUjUrjjfc; *i-»o *!£• i^S i^i 
|J f ^1 :Njf J*, l^t j *^& N i5Ll» ofj^i '.iitfl Jl jpf M djLJj 
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Psychological Framework j^l jU>>1 

Chimpanzee language ^U-UL Ui 

^ jLj?i ,^1 dij>y M*.i>y i_AJ> e>A <.uM> * V-** tie** 

M ikJ l>> ^JJI ZjX?.j\ jj J** ,yj ,k> j±S\ ^yi\ Xj .JU$\ 
&* 4* ^ *c*U (fib lxi ^ uy*>^ -**y ^^ l*»c/ilUtf' fU»; W*^i 
^-U!l ^L, Ol ^ u*M* i'*j ^U iili* C)IS i/vj *W* ^' *^ 
^ j u^l J»- J^i Ji tttJ)B j* A*. >l* a JJJI # «i>ti!l U*j*£ 

J^U- 4vbN olSj ••cup-, *up», -papa*, *mama*. i^* o>UJ£ «jT t^-VU-ift 

bUJ 4mUt- ,>• (Gardner) j^jU- *tf Ux* iilaJl X* U*ilj lx Ji> .1*** 
iJjUl XiS > jali gfLsM uJ «. (Washoe) ^ V~J tfjJU-S ,^1 1--^ 

ij^jli J-J-i $ ijj^l Jpl^i (Juio* Jfi £^i Ail LyJ i* £& (£j.j!l 
J»Ufl -U/ J^U ^J^j^J* fUfcJl fiJ«£j 4^J «*D^jJi J**^ f02y 

<i>H ^ 3x vm u>>; ajJJi ^ ^wdi .^ , ji *• 1*4** (J m* 

j-jlj o^J A*--^-! AuJi -u.j 4 «come Qiwne sweet* : ^»j u^Ip ju* J^V* 
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gjt Xb*ll ^ jt,Jj c*>jl*£ i^J S>* J S^S U* Uj Sy a 130 ^ jtf 

■Mi i ite i if 




.^^tJ t^/jJAg. -drink- 



^ ti>^ *U!{ oU. ^yl *J> o>j., ob>U fr jS\ IxUj ^ gfcj 

l^wj ^jiUS jd *Santa Bartora j Uj^tf iw^- ^ .Prwnack* l&Cj, ^1* 
iU5 125 ^a UU* *0**i-l Oij . i>jJ* - <> rr +* &ijt> *A>^-e j>J ^^ Sarah 
^^j .*M*y grv« apple* Ji* J#- jSXa>\ <j Uk* L£~** ^ 125-! *•&> 
j rj > WU»Jt c^V» f U*wJ J** j* U*l*- >ly U* J a* gdl IJl * 

U.S ^* 4^>I **>, t( *ai ^^ a^u* ia^ J jp £jtai <> i>jy^. 

%>* wJi* ^ ijSj* j*jj? iwu* itfmw Regfertfti j) ^JUUJI l^ tf^U-i 
Utf U* ^Ojlj ^>i^^l <y i^UVl i^fy* J*t>ai ^Jutf j> c^i USUj . u 




*>*W- Jp V ffc> gb» JS ^tlUg ^^U ^U- o-^J Ji* UV : 7.7 J&UI 
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II ^i iUN c-.«j .UUVi ^ jl&ei ^ *! VI ^|^MiU 
sjoill ^ jjiiu tf$\ V- 1 **M*N i*M& ihy* cAjj* li^Uj 

, -iS>-l' *-*>S cJi**- Jl,iiU)llj i^-oJl J^ill 
Wl *J «>• (*®J *** ->> J* o^» Ot ^ JUJj jLJ?l erf 

(a^Jlj |^m=JI) . 4*&l* ij^v* V^ai J^i cAw H'H " *kff*j 

*V* ^U s> xi. ^ p^^^^ljifil^t^ Wj 
, f *ai ^ij^n i.j5Ui 4j^i\ . v^ji ciyvi *^ij «£! 
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Bird Son o« ' JJS yi jut 

u^ Jui f i& r i«- ^i j^\ jut &jj* ^ \^jj^\ 

,>. <Li- 0>>b ^Ul ui r ^Jl iM J^ J Mj ^ - 

> W^>" kj <^^Ji hJ>ii u* if jj, i-£ >t ^ji 

-%" .% viill* .iy-^ol^jJl ^bu, 6U>! ^^ ^ 
iJsi- g^tf ol 1^ V- ¥*- CA^LS .U ,^*Jj iJl^jU tf >|_ 
o1 > ii. itjg^*% 4*~*-<i> VW o1>U, U,r *Jtv .b^J 

i^\ J^ jJi t i^t t iiUj . jj**\ J ^ji j^kii j jj^y 
** r^ *> U^i* -iJ^ (#^Mi ^nsji jt t^. ,u*j*\ 

431 



i 4 .u. ^3 *iM fU jfy U**j i^l o*jS- J>U ^11 

gj^, JLM ^ 4 iUU ,0-sJ! j#- >U Uj . J$f*jfi£*Jfi U^ 
^1 %U\ JiUtt >* 5> C>I o^y. ^Jpjl Jtfj . JJj» Stfft (JUi! 

*±* J %> «>• J>* *** c~ * u 2' ** *^ ^ oLi; 

.C»UJUl 



iji* ^ u f^i ^pjyi ^vi ^j^ j>^*ji /* > ^u 

Uo* i^iU-i ;>uii J** *-^ <>• ,>Ai ;>*** V*f j>^ii 

^ UjLp 2JULI 4*#Ul JuU^ £. Ja#^ ( >tf <^u- ij **-i 
, fr 4JU*-5 ij^Jl J** f^ w-«4 jU . J^j» fjs Ctf&*cJ^ v** 

tg*i & *£fo vyk ta *? w **^ cH* ^ *-* ^ #*** 
^yi oijj-ii jti * jju j*s j* g*W ^ybu «*u« ij>* 

.Uu- 
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J J 



MT- 



W* 






j~r**-Hui # 



ta*l* V. 



,>*J 



<^> ^J> >s^' ^,jJi ,>*J( V*i 



"lWm*W 



</** £/* % r M •** */ r*-* 




ji 



Wj^i V* ^ -J- *jf* JX 






1 






titti >^ ^< ^ 



*-" 'Vl -!«, 




ilA*^\ 



WB^lM 



if AK* yjuJl Ui 



^^i 



-n 



•V" *' 



i^ii^ 









-^rl 



VA' V^Vi 



tMi-a ji i>-> tfi*j ^ 



v 4 ;* O*"* *»* JJN** V*I .y J>- >>•» ■ 
. . J J^i. £ i^L ^1 j^W. ,y„H 



■«*- JT **•* jV 






^w^aJuji^j^-c^ 



uArfVl ^j>Ul JJ( UJI ^ ^ «t>Mi %M,jfc J^ = ?-• J*r?! 
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(Myers) j^ £j%, . ^— Jl vlli; JtA* ^ UJ U*- *jLl. cJtf 
<-U*f <j* UUs IU ^Ak* t L^- 4MJJ ^^»di oUJ^I ul 

oljaall Ol 4j^; L;j .i^LU; ^f l^U^ J* ^ ^lo iw 

^ > iA0l f ij^l > J3 \i ^UuUi ut>uj .(^l 

•.>a# Ifcltf-f jf l^UU 0( jXi o*J> - JiiUI gijflll j^JJl 
■ 4^ sj,-^ J>Vj jISjjI <>• V^ £y j'-^i •>-* l«-*2J> 

Child Language -JUkVt iiJ 

J^- j* *JJ^J f ^ *># Jp" kuj JfiM JSf jUI •£$ 
Jj £*i/l Mill o^j .oLJ^I JUt! jup r tASCJl _yk ^i_p 
j^ jt WW »^& Ux* jiiJI ^ ^ Wj| V .oU^» i^JJi 
<jf <j£*j , £^ j,\ \*-\lj* iij& Ux# ijU *4j* oljv»[j . ^U^* 

a^U tfJl Jl* t^lj t U ki ^iy O^aSl $'&&)* >-&&> <tf 
^Oii tJjVl ^W1 jy>o Sal* £u« ^.i^ ^X!ij t *UlVl v-J 

'cMr 1 o^H J^ 1 f^«2 *•**& j^4-i -* 1 - -^ -^^-- i*^ 1 J^ 
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iSjU>l 4j£ Uti*j . <JJ *j.\ .Lil j^ ot ^>11 *XJI ol^Vlj 

Uf ^u ^i£d VJ» i^ji jjkj .<^j ji jiyi 

a oUKii ^ ^-AJi uu^ ,4iU i*UJl 4^JFI <^UU 
JJ jltt Ut* ^yjl U£# o-ljyj ^ p\ ^'^(Urnemtella) 

^> > ^ ulki vU* **-** >l^ J :> j* ^LUi oUVl 
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1 » 4 



III 




iJil! lf«&fi i~-$Uu UW JSUj. JiWi t-u .JASI 
4*^ (Vji) V* 15 * **W J^ V**~- J-js^j tuC*SS 
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Biological Framework* <£*>U »i 

Brain organization - " ., ., ^ 



OUJ^l x* f *£Jl ;>?> iiiit i*^ UiU- J aJ\ £frj>\ j& >1 >1 £>| 

^t>5*» "*> l ^ *& ^ *^^I J*W^ Wi Wl s? ^WJI 
^ .OLJJO 5^U W ^1 ^»l ^1 dj& ^ (^ > <ui^ 

j &AJ\ yUJJl i>aJi o! > JJVjJ* ^ iiU, . ^ £UaK ^ ^ i-M 

sb)l Ji ,^JJ ^-JL IJ*- i^l ,^j^J! ^aUIj ^UjJI l yJi-l ^1 iik> 

^M-i f^J tiki ^^-j, .^^u^ ^i OU^i^j^ l****- 
^ *.^&£M JJ-\ W.^11 i^. ^»j t ^( tfj^ JULu Us? iis^ll v^' 

U*li £4*^ <>♦-* l£p> *~b* *^ -*»> - <&■&■* ^1 £>=■ fajas-jU *ili? 

(j t^^-t **o^ (^-^' , *'** J*** *^ tf dfl ****^' 4^ ^^ •**** w~*Jt 
^ «-kI1 >yjU ^L.>u <y «Goschw1rxl- J*>-*- ^i»t ji, . Os&Ul ^p AiU^iJj 

c« 4*iiyt Ukil i^Uj i^ul Jfcj >U1 0U;>1 ^o j^W ^ ^ .J**.?l 
,/>! ^L*.>l >lu V, c^li-yj > ^* ^J» ^jui» . ^ji-^I ^i 
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«y- 




ASSOCIATION CENTER 



VISUAL ^r^ 

.^^Jt ^t ^ W ijjk* J>* iikll af-jUili 
4jj^aJl oA»pteil J»>j Jw** 4— ii f-"^' j'-^l f^**iJ ***-"l £*??U *^* *t^-*t 

ojj . ju*t LyJ ij^L; -e^uJi j*5j . 4^-j >ij.i *^ y^i - i-J-ij v^Jij 



MjUdl J U*, f'asU Ji0\ JrfVl s^ O^pU- OiiH silsljl 4£* 



Lateralization 



^UjJI 



* J 



^L.-iJl ^U- v-iSltj a^uS .1^ ^ -iiU iSUll v** JWS ^ <*& 0* 
i^iUtpt ^ t? gUJJl ^a-oi o^t OUi/l ^o*^, .^LJ)/): j* ia^yt 

^Vt jWi u*; 4 y*- ^ j* ij*~~* **% . *i^l ^-> 4>^ , -** J1 -> 
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o^tf 4, .»oL-J/ %£ *>VlJjV! oLjdl J i^LjJl iii%Ji ^ 

0* ^y* u^O 'U^ 1 - 1 * 11 5 A** <> Ur*** u-sb gi^ 1 gfl*** ■** J***" 
S>^) p*i^ A^J**^ \jeJJt ^Ul ^ 6^ iJU it J* t fcb 4-^ t U ^ 

otuji> f *3i Ji^i <j ^i guih ^u; o^o*^ (^Vi £Lam <-***; 

>Lk*Z $ j* \£ J*ij <j&.\ i^i jjfit ^Vl £Utfl *-Ui ^ ^LiL- i^Jli 
Uy> JUW j>rf LJLi lfc>S aj& of afig jUiM ^ai j ^^Am^oII ji >JU 

*33 t <#&! ija : ^) jSL. oij J f *S% j^Zill £Uifl U>i %=j jf ^L 

/4SU* J~ i*UU ^y-Vl ol>tfit 



L < 



Vocal Tract Changes < j^aJI ^j*±t cd^tf 

*** £*■ 5 »^-' ^jMj *0U>1 ^>; •wf Uul ^^aJi ij^ii j^L- oaj 
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&z M*l J! M% *(i>V» otl^M ,y> ^UjUl UfcW iL-, ^i d-»- 



->j^ u-j* ,y ^ *%Aoi •L^f *-iJUij (11* ^*> *. (Negus) i _ r w r ^ jlSj 

x* &~J\ ij^UJi aijuJi cJy£ wi^ £^j t^k;l ^i^Ji ^j^-Lij s>**U 
^oji jam j^Ji vj> ji <*j^1j <yi jf^ii g*i uu* v^j, cJ^p 
^ij o^ji u^ ^ cu**i j».y J ^j^ u&j t L*, *isLs t«awb 

^jM <i. j^ <$jw * ****-' i5> ^y* sfe^u «-y^ < 7.11 jsLiit) ^» 

aVi v*dt <v*sj Jl s^fcil ii>4» o* s^ £** *** Jj* **^ J 

j^- U 4s-U i-U l«i^ (,-ill i-U- isi£, ^1 J^-lj t %\ oUJ>l X* 
;Li jA+y j*-jJ! *iU»L J*sly 4*iv- *^ "^ f 1 ^! M^ V^ -^ 

fill J* */* .W (U? it V *U ^ .ftjlt Ji ^Vl j* 5Uiu M* 

*j#> Jl M** geV o* s ^ ^ ^ f^b J>-* ^ *-%** 

J^STj ^XJ! <J^ J* 6UJI JiMu £t#jfl <jU ^ <±**- .Oywi^ Ux* 

V i-Jfj y^U jUytj jUl*Vl ^Uj^ t JiUl ^ ii* ^ L* i3U>-5 ( 7.12 
ji w^J! Ii*j . (7.13 JS^5I)L ^ > j^i i^i £%££%£* pjull J 
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"I 



f ! f t I 








2 



3. 







I. 



NEWT 

I 







MAMMAL 



4-Jdl 5^1 j^- .8- 5 J^il J U^UAli JJ# ]i.j ,^1 au^i 
^J& Jl i^Ul iLaJl ^ ^jL*Jl ^ JUil 



ij*J-\ jjki : 7.11 JSUII 
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oL-J?i x* i^lj **-*" *fW» ™ J^ 1 



(-+' *> ,/ £***■ -* %£is8 tfrfjsfcS ot jx, Jj c^»J ^1, ^1 

oljjidl ..U i-JU j*. oU>Uf i£l£il c^/j ZAajI fyft- Ubjj ^ 
G ^ <y**^ J-^j ,/^feS* j*J *«>€«n> OtJ £-* *** ■ j y* it 

*k>-^u ijj^ 1 ^j^ 1 ^^ [ v^ *-•**& <->M p*M- ol ' L ^" - °^ 

j fcy^l ^LLtf tyjJA tfjLJU si4jji> ^U+l J iXiJl *A#£yH liW 

<->LJ- ?v_r* 'r'j* - ^" *^W^' *** i/^lj *<^Uil J>->*li cj_t>^ w«U-l-> 

L*«J5tt3l s^lj^S/1 ^ vj-^ 1 iij^«Jl j* ^syJttAti v y ^A* ^Ji; 
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^ j*\A\ tf jlt^lj i^lJl i^yi ^Jj- v ^u.i olSU. c-i^j, 

uk bl^t oUjVi juU, <4^iJi i^ai ja^: .u>. Uj-uii ,^1 oi_^»Vi ^>- 

i*u; ^_>ju ^Vi ouyi a«*i .u*b ^*#i 

- £JU j+U* aLJ^ i (La Chapdle - aux - Saint) *J^£JI aLJj i,W~. w-S>" 




.^l~ (iJU 0L4, tui*#1 6LJj (3) £1 ^>Ui (2) *^U, C)U1 

,1^1 Jj+ ^Uf ^l^ ^SUdJ ^^Jf-^>Il cA-U. (7.15) JSLiJt ^j 

'4J J >£» ^i ^ SI4U ^r l^i i^ . ii^j ul* if^*- j ojiw- 

j^» oUH ^''tf U*f ^Vj .^^S3( oUb t^UUl., i^^l JikJi 
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OU;i t^t ^>U-i i^>j <£^ ^ x* iJ^l c*l^-Oi oU»Ufc : 7.15 JsLiM 

= nc 4<<*£ii ^>= v *(^Vi fJ ^ <-*«$** iiryUS) « p 



^i^ij fcy ^ui £jiL-un x* ju-t os, *«J*|£fi ouib jfe>* r^*-^ 1 vt^ 1 
^ |x* wVUiii j^* c,i^#Vi ^ ao* *oa ^ >w tf V^ 'S *#-#! •** 

^jl* ^ibi JJUi^ iL^wJl olU-- >4 .jS\ \fr* U>S jX*> of j*^l L4JM-J 

oLJ>i UjXflj ^Jl &\jj% *4&Z tlj^I O^J >U«2 ol /Ul>l «lf^ V>^ 
250,000 jj «£jU jyi* %yJ! V^ ^ oil** iiUi*> y.j ^Lx^ ^M - 4^ 1 

<5_ r Ml ( _ r X^Jl fL-J 4*L* Afc*^ «pU> a*Uj tU^-i j**** *f*?jj HjUbJ* OU>-l>-.H 
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iyk. ky6 ijLti f j*Jl jl t$Ms*& frJi \$j*l\ j£ij LpLo ijJA* *t- 

^J \|i.ttff ^11 ijZfS *JU;>I aL*uK otiUa^ jl JiM »^ ^jy 
lilt l^UU j, JS( *M* JW 4jU)| i^^- oUUUil *i* ^ £Mftj 

.4-.^ V^ J*|M> *^l^ i J J ^b 44--Uj^l 



A likely Tale aUac «U»- 

i>.U-l jjlt* ^ {#£» jjk iiitu <>. SjSUdl iW?1 U*^ ^ 01 
f *£» *j-y U,* £>&* 1^2 fJtf 6f fc& g^l <£j*Mj £W*U vr^-11 

J*j .it*y C^ait u«J UUy SjU^l ^S *^ «*** ^* <&J &£0\ 

J*. -JljJt ^yjl oU^j 4£jtj^J *-**» ^IXj >4Jfl yi x* ^J*-^ .,!> 

c^-Jrl »tfcJVlj *fUUt *i**jlil iiL#* vijitf i^j V^l JLSLif «j* ^U. 
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^j ,4-ii out ^ ^ j* otf? -^b *>a, t Jui>ij iujiij 

dM » U* U^ iW o*jJI tf-M o^^l LU J*j #4{ mu<£JI 

Cr* i/ ■**> -li^* -^ <&+& ***■?*.* >^ 1 ^r* ^ *Hj -k fUte-i 
^ l>1^1 ^Jl LU J*, .iy-Vl > x f UkU jb| ,M> a* olj^l 

,jl*J$B ^ ^rjtil ^U^ J* ^aJl bis: Qj*4f£-e f^S ^JU! piftU 

j* J v»a*)l aUVl oVUtf ili-6 & tiJ br *Lb olS> Jl cj4^! 
i> ^ik; oikLLjt a» of Uj 4ttiiS( oU>! .J* £. <«i; _pjj» ^uji 
;>~Ji ^i ^UaSi la^j ^jjkii j* jtf t ^«±vi j^ j^ oijji, fjsS'yj 
^xVi ^UjJi ^U; cfc ijUllj tottLiJ; U,. <Udi aj^t c/UUJi > 

,1^ v^* ^Sifcyi Jlxi! OLJ^t ij^ Uxpj .iil^lj U-1>)l - ij^J! 
w>j Jk. Cp^L* UU Dl^ jJ! fl&sJk'U Uj .-U^ 4T!>iS- ou>? 
.3U ^^Vt ^UaJi c^»i oNUafl SLS J l^jX- ol^#Vl .i* Ci£* (jJ»iU " 

- o^i^ >i3iy ^ji_, ^1 j^ y - ^ js 
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^>> ojUJI Of j*j & *LiVl ;>«, 6t ^ .LU yscu, SUV U>* £,*(, 
jV UjU^I gtta-^l &rH\ ^u Uj ia^ CjI5j *«u*^ xp *Ut J) ^^Jlj 

gk~j .4*^ j L-Sjrf 4iU LjlSj .JIL1 i>U>l J^ ^ J*J OJI^ tf^ 
Olj^fj tj^j ,^1^ oUiy tS*l CJl^I jlOv*l fU*U-lj iiiJl^l ^jlA^l 

,£*^1ff iOP <j »j as fcS ;tu Li*, bj* i*Uil JSL^U .J&\ tf$j 4 « 0s i^ 
*AjJH £+* frUj, Jft^ ^ ^ iij* ^loJi ikJ>i _,> il U>b- ^j^, 

.1^ A-V* 3M" **W* ^>>" **££* jMj ^ a* 

**«*. Jp vSU-l Ail i^Ji ^^ ofc t)J Vl *^Ul jLj^ ^UiLj 

> iJJjdl i^LJl L^>r oUJJl ssisl^ J>; oil ^J| <Lij j c^k^ cJ^i 
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•j& ^p j^xJI ,j ttAtt (Mku^ W'Jjejf jsl jfcJ J* j£k$\ vu$l la, Ux*j 

J; «_*** (/ma/, rtmO JSt £<* IfcuJt 4jui ^ **>** *KU^>cil <j o^Vi ^-SjS 

^ JUJ jUiS, tij*Ur p? OU o* ^* ■ M *j*= 'Ti* 1 * ffi J*» -* 

^ &UM\ Ct j^ iJU JS ,^ii . i fJ l w> /*-*» J? 1 *- V U V> f>» ** 1 

O-J^ 1 ^ cr 1 - 3 <(Co«try*ct) t&fy ^pNtrac*) S>JI ^ jt (Cata/Cat. nftw) 
(she Leftysho ^JcsJl Ui j*i &U# jt <<«n amtfa name) J«*>H Mi ^** J^U 
^V ^ *l*~ ^yOJi jjydJ ;b i*Bi jyJ* jaifcH ii>->) cjtf ji&j t iefl?) 

*l? i^'jJ • <t5>* j5 >. c.»i) will JJUSVl ,>. f ^i jl J.LS '*&> f Uki 






^1 - 0^1 

oUJJI ^ MM ^lj=S* oui^lj .Uj> ^\ oUWi jT V^» cAiM^i 
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%*ftA ***& Vr- W^S v*^ *^fS *ilrfJtl <Jt-#l oU>*^l 1«l.j*^-.I 
U5 0K* J^J ^Ul j>j . ^^Ji j^-l ^UMj yjjl ^^ .b> <juy 
*UJV» ^ sow i^ ^fcs ^. .Jj ^& j^ly ji, J^- cAUJI J£ .i^U 
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Conclusion WM 

j*4 Ms* A** Ujt^tf, iiUl >t; j> ^iia ^1 J* oUk o1li> 4J 
^jSitUtS <y$3 iifci <UJ* j>; ,». jJi s^-aii s>ii >* ul *^JJ 

^ i*s~* i^d i$&\ j*ui -^ &**< *f ^^ ^iM iiUi jjte tf t( ^LiLi 

<Oi^1 u- J =4*41 i^l JlpI^JI J! JjVf<u^,,j .LiVl ^ JU_j 
>i_*-*j . i^JJi S^i 5/UH vilk.1 J -k-. <Ux. *p^ ^ ^1_U1 oU=Nt* 

j* ? f :*&i i^L* iJU s^suji a* j^; .U>* j>?j a, jjji. ^^1 \£j 
ois oi i<* j»Ui of tsui i*yj ^jii-j ji i** u bb %—*u f f gjv y> 

$j0\ ul r l ciy c >, ^ 4--UJ J*> ja l^ **•*? ii) pic jU)fi 

j^% ^ ,£w <y* y> il^. & iaj^\ oLJ>1 z*liS J* .u** a*JUI <j ^-L-Vl 
j* ^\S ^ J* _£* of oLJ)[1 Jp ^rf MjW J*J^i ^U ^i .lj^ 
,4-a t ^^i JS Jp 4 ^Ui ^ .J,Vi 0153.1 ^ v^ ■>- jA 

<u+i j i^. ^uii ouvi> «>j-ii Jj^ji oii <iUi)j . f&h ^ jp 
j*^ oi o 5 ^ - v-^* M' o^ 1 f^ 31 ^ *^ u ^ r 1 * 5 $&&*4 ^-J" 

O^U Jj?- ,«V ^fcU Uf^L-j^S—^SJLiSjjj^l li> J* *Syj o>t$^ 
Ja^II Jp ^ . (J&JI oLU iiJtf f ^S3l U> v 1 ^ 1 ^ c^ I4S£*j 

% 1*J j>- .L SiUl J J*L of *^*u ^ % . j^^ai JI pUl cja £j&i of 

450 



> jijjli £fjfi U^ ^ i^lJI JSUjli uU>l V y* ^\ J>JU l*^. 

J^)l juWi (sU) iii^ %* ^t jj ?^.>>^ ^ jam j^ r *a 

oLL* £. f*£fl _,l,u>i oLU* J»-1js ,^5 f fW3f J i.U* w.Jl Jjl^l 
i&lidl *»! X^H| ^iyjl J*. £U0t >^ ^L5 ?£JJ» (0-j ,t!l tfi^l 
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-1- ^J . J^ltt 

UUJI ju^iH 4*jta-Vl J* io^x. i^.yVi i>Ui>U ts^i io^^V* 



APPENDIX 1 



The Phonetic Alphabet 
for American English 

Based upon the International Phonetic 
Alphabet 



Tha Soimda ot Anwlcm Ejigiiii " 





*<y 
***** 


GwHonuB 

VDWHfc- 




i 


edCft, /res. teep 


6 


fren, ctofhe 


1 


* ten . 






e 


jA»# ^**. fAey 


t 


ten, A 


i' 


«orf, ffW. tfrero 


<3 


den. Aatf 


B 


act, flia/> 


n 


no, o*ra 


a 


as*, tatf, wf 


t 


irve, fw 






r 


retf, arrow 


Q* 


■ ■"■ *tms. father 






O 


tx&o&t. 


8 


3w, y«s 




tf«, cross 


E 


*4Hfc« 


» 

4 


qw% torn 
o&iy.note* go.,. 


i 


rfco*', <*$rt 


CJ 


£0Otf, foctf * 


5 


*ne&$0f $, Aivf9 


u 


0«6. f£0 


. 




i 


. aione, A^o^ff 


1 


you. yea 




draw, SK««m 


? 


hoge. human 


>, > 


father, singer 


K 


key, ache 


1 


t#?, come 






1. * 


[|/T?, Jrhuro' 


9 
4 


QO- &*& 






sfag, iooQ 






r> 


he, how 


C^icrwrf 






iCii.vntfj 




*#y 






P 


me t am 
we* woe " 


f#*<*^t> 


WOO** 


b . 


M 


C&QW. #*Cft 




<*3 


^, f>tt&« 


m 






" * 


WMnr 


*■* 


M. 


ivfty. wfce/t 
free, # 


frtjyv*K*9*J 


■Hrrik 


t 


n 

■i 




V 


vwa, bav* 


31 


ou.foy 


ff 




Btl 


owi t cow 


thin, faim 


«f 


OWn. QO 
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-2- jjj J^ 

^_ '. v u- ^1 

*-*Vl (Olfactory) 5^1 wU^-VV \ 1 

OyJl (Optic) (jteH) £^1 y-^JI .2 

0«i' (Oculomotor) <^JWl) iUUJ 4^Jl ■, *A .3 

OyJ' (Trochleai) {q\J\) $JJ\ i-w*JI .4 

«£# *{Trioemir>al> ^•^Jdj w^aJI .5 

iUJl ^U*l ^j ijijLI ^*U JUJJ 5£>i ^ 

OyJ' (AbducenlJ^aLJl) .wLl .^—ft .6 

«£f8 •(Facial) ( G UI> ^jft w^)l .7 

^V! "(Auditory) (^Wl) ,^-JI V ^JI .a 

p*yi •(Glossopharyngeal) ^v*L3l ^L-Ul w-**Jt .9 

V*** 4 ^Jl v «-*JI '(Vagus) .10 

j*J* ****** •{Accessory) J^tM ^^wJl . 11 



C-Ji> r *a iiLoJi ^aifcjii tfJ- ^ ^ # 
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-3- fij J>*U 

U-l yUJJ JJ <^UJ-t ^-^Olcs-Ca <J^l (Cervical) Jfcjl c 8 -c,* 
<r*i^ us wOUwJI Jl Tii; -Tt >w*il cnwracic} ^>UaJl T,2-Ti* 
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k 

mimum ji^ *i ^ j> K-ik ^\ ^ ^ , w ABX jV ^, 

>P l r ' ^ jy$* ^j^ J** v^'^^J' ^^i ^>j i -^M 

Abduct t Vi ^11 « , 

******* 4^0 ^Ji *u**» 

AbwMuta TTireahhoW of Arfubilfty UUiUi ^J! (Jj~\ is* 

Cjpt <y %50 H ^-11 <lufcL o^aJl ^ jlxi- 

Acoustic Roftex ^^ ^^ 

oSVl X^j?* yUJl *l^ju ^^i^ ^^i oiVl ^ ^B tr $^* 

Acoustic Resonator ^ -^ 



Ada * rt * tfon M s fe> > 

^ > U _;> JJ j^UI ^^ el .u. .j^ fOKH jujbfc oljLtf-l 
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Afferent ^^ ^ ^j j^ t ^ 

*L*Vl ^ C*^l Jtt t ^a*)| r UfcJl > ,»>S >^ jt J* 

Affricate */^->» - *-%* C^ 

AH- or- None principle f-^V jl J#l ^ 

ji U'j **jW ixi ^ >ji ^^u ju*ii «u* J a-wi -j^xij jik^ 4iji 

AHophoneyi (F*} .U^-lj ^^_i l*iu^_> J**; i^ itf* *U*t Jl>-I 

Alpha (Of? Motoneurons iS'^KVoU^^t* 

C/*^*J1 v^«- (1*16-9 ^ U,ki jj^) 5j^ SjdU* <-** *-M 

AJvwrfsr Process V^f <UH)M) *jsJl 

J-* i5X tfJJ» ^i-Jl ^UU ^U!l .fcM .,! ^i-J! ^Ciil ^1 j*- 

- ** . --* rr 
Amplitude ^J | 

^ iJ^lj 5j^ J*.* >^Sl i_*J ^ ^^JuN 4-HJ*J i-ilkil i^aJi 
Amplitude Spectmn ii ♦*<~Jl • * ; u " 

Anetog- to- Mgrori Converter ^s^ _ ^^ Jyt 
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Analysis - By - Synthesl* Theory ^^i J** j- J-Udl *>J 

. v^l SjLi^AJ L-Sy jt 5JjT *b fcUj J* 
Anterior Fauctal PHIara u 1 -^ 1 - ^^ J-J*** 

Antl - Resonance ***** i#J 

Aperiodic tfJJ^ 

.sjUji oijjjli c^-k ju=i 



Aphasia *~#* 1 

Articulation jk 

v*£K oi^Vi jij^t j j>vaJi i^u ols^ 

Arytenoid i#M*J> 

.y^Jl JLU ^ J*tf J5LU1 iib> JjjUi 

Aspirate ^~* ^fH* '- i j*3 A + A 'c/ 1 * 

Assimilation ' +)>Z 

- h/f tAj*^ oU" y*j ij^ ^y* C*U** (^ jj*J 
Athetosis <wJ») C& 1 

*lj>-[ »_ifcU i- S"Uj JXUI *jjj CakiJ <£>Ij1 N *&;>** (H-tf *H>- 

Audition „.j i 

458 



Audrtt*y Agrto*i> _j, ^, 

, .j-O o^afl iJi^l Jo i,^| lj^J\ ^v, ^ 
Auditory Nerve J l ^ i 

J-*i tf^l (^>>4Jl :u^> j^,*-*** ***** <^»» *~~* 

.<-*- ^uy~ j*, ^i isvi AMtji j* t >j lr 4t ^ j^ oU> u, 
***** * t^ll 

Autism . t 

^ jft^J W*a*J V*^ oAftfc JaSCa iy^ ^ jiL; 
AutiwnThwyy vU*)li>Jl 

^ jUi ojiii Ux* UUb Ojtf &. JUWl at J>- ^Ji Mr jya 

Axon 

***** 



B 



Basal Ganglia hi+m Ufejl 

i-u i^-y ^ jsi^ U ^ij u±i\ ^4.) ji ^itm ^i 

< jUJl ^ ^ JST j *UJI Sail! ^ JwUj J* a* j. frp^ 
Basilar Membrane <cO*Uil -UA51 

£*^*M obij=J iUf^J ^ ^jjl Jj^J ^ aopU j£^ jjj ^^ 

• ,/u* j** ^ i>jki\ i^jji ijj-t ut*i!i ^ mtai 
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Body Wettye-warapb 5*^1 /^l ^ 

. y-JsM w>tf>l U>J*» 
Brainstem "*' £W0i £**■ 

4 £UjJi J*J ^ *UJl fcttl #* «-*■** JJ^i) j-**J • Vj* jg^* 

^>fc til H* ***•& *vt**if'5>#ii ^ ^uji ^ "jyi ,y 0jS^» 

Buccal CavHy ^tjJ**-*^' 



CMS - Centra* Newoua Syetem. ^// ( ^?^ JI J^ 1 

CVA = Cerebral Vascular Accident . ^ ^Wj iiuW- 

Carotid Artery f jJL gWftlfat^ ^i» ^>( V.P 1 *M 

Categorical Parceptton <jfc~*S £#+ ill jij 

>*> . L«w 5^-U* vU oi^i- cAfj»*l *jrf V* J* *=AjJH\ £jJS 

Catheter g**a* - Js* - >-» 

Central Nerveoua System t^// 1 xf+^ s J*t+' 

. jjyjl JJ-lj t Ujdl *>* ^ L - #* 4*** 11 Mi *y H* ** 
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Cambium AAll 

(>+» wAtoJ* »UJ1 SMil Jyj gfciM ^iU gy jUaJi ,>* ^-f, ^ 

- *5>U psfc" J*-~ 
Cfbnt HMNtoplwn* £1 U** 

CtrtM *»* >JL* 

Cmntm Vnacuiar Aocktont Jt JW, £oW 

•st**" A^ J** i' >» i> *-r^ V^ 1 tw W ^U-^l jt jtf 

Cttvtetf Nwv« fr^ j . ^-h 

y*u ^ j*. o^y tu*ti» ijs^ /^ ^i js^ji %>j ja,j 

Ctotfluopipliy ^u Jte^j^ 

Ctav4<*. *£r»^J* 

Vkv?) *i*)l V> c^ J— r Uk: 
Co~*1featatfcm ^^-U-Jki 
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Cochlear Duct i^V» U>Ut 4£ / jj# 

Cognat# ^ji 

CoHectfve Monologue . ^U? £^» 

Commtuilcetk¥i , JUs] . *J>1* 

, oUjUl JLfeij »Ue»l jt i*M ■ 
Compression „ JpUha) 

conditioned Response' ixa- /ifcj^ **t*"M 

^ * j— ju> j4K </**:*£* -U=3i J flfeSB ijk^,?l j«jtf 

. jyJL v> ^ t^ 1 Oi-J V-* (f^ V^ 
Conditioned Stfcwulu* XJm 4*U . ^'> 

. J^t i> J ^UUl o^ vr- ^ ,>•>!?* ^ 
Contact Ulcers £> 

ContlrHMfrt JJ "^ ** 

.<*wJi 4JU J***J f*U(! j£* ij&$-&y0 . 
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Control { \fe . ^J. ; j^ 

Conu« EbaHcua 3 jj i^yjj 
J*M Jl t^ULLl -Jj^-AiJl ^ iUpUJl <-Sl>l o|_^il J^lj. *U* 

Cortex ^Udl Sj-S , .UUi 

Costal Pleura ^U» ^JU» .U* 

Cmhta! Nerves (Sj^^JU) i*i*iJl ^Ua*Vi 

Creaky Voice _ , » . 

Cricoid ^UU-I 0,^1 

Cricothyroid Muscle VjoJl . iJLtljU ILa*J1 

Critical Period <^lj Utft ^ ^) 4m-LJ»U>JI 

JS^ J_,Vl iJjJl ^ 4^1^ fOLfll jIj^I U>U j>L «U-I ^ s> 

. i^UU l**» jf i^-ui* iiili j^k; ^s«e s^uil ai* _w «;t x«uj . ^pW 

Cyoemettes Sj jyy 






'Declb* v .Jr-4^ 

4&lj$,rf#S ***J a- 1 *' C^-Jfc Jy i^ *UiH ^Li **-j 
Delayed Aiidrtory Feed back a*jU V*-* 1 Wj>* *■»**■ 

.tc^ jJ^ .*.tW »>l gU- ^ ^-t 

Dendrite ***** 

Dependant Variable £&**** '4*P?* 

Oeveloproental AphasJa ^SJ^* 5 *~^- 

Jl^l (j UU jl Sl*i w JUW» *W S% f^U (^s> -5* v 1 -^! 

Waphram ^V^ 1 

uM *A^ OS J+k vfU &->* '*■** if *-**> J 5 ^ 1 4J? v 1 *** 

Dyne. *M»I 

I^ss- SL* &SJI ,>- M, U> ^UliJWJ ijiJI UyJl ^-U U>j ^ 

Dysarthria *** 

0*^1 i** ^1 ^^ j^-i *M o** *■* *^ ii*" tf *-^ 

■ ■' * 

Dyalexa H^**/-* 

E 
Efferent ^^ 
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J* ^Jl ^u*Vi jj ^ ci^ii; ak. jj ^y aik- 4ti , jLi 

Effocantnc speech ^^fcJuuu- 

. jl-ji ^ ^^ji jl *>*>* m ^iji diijt f ys j* mm jjk^ 

Eii^tJc Recoil -^ dUjJ 

.i-SUi tfU- j! <<.^iJ|) 4;U^ ^^ wpi au- ji i*^ Uy> 

Empiricist ' ^y* 

Encoded ' (M)yJ 

iUk* olJ*-/ (sUVl) *~-uVl ^U5I v j^ ^ J^ Jj*= 

EndoJymph ... -Jj^UJI U«lii 

Ep*gk*tt* ,U>UaLJ 

■ v^ 1 

.fcUli JJ.pUJl J, 0^ ^yr\ J^p ^t 
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EuatacMc Tube v^-JUUil 

tfjLs Jl still <J* ^-Jj i^Vi £>*UL ,'J-w.yi uiVl J^-.iw sU 

EnpThmnf I (Condition) 3^ i» Jjr i 

i 

External Auditory Meatus </rJ&l i/^-^ 1 r)— ^t 

External Feedback ftf-jl*- «s*Wj| ***** 

4,-.„ Jl i-*-L*-jVl f^WJl il* *4~£ ^Li^- -Ski J^ oL-ji^ flk; 

External fa-eercoetal Vuecle* Vr-jtf-l V«i> - jOl 0*«*Jt 

f. .j^j *t:t i^^j i^^w g3U* j^; o^u* 

External Obliques Vrj^l */*!* o'SUutt 



Feature Pedector **— Jl A*V 

Feature* cA4-/* ii" A *^ 

>-Vi ,y> jp-i^ii y v*s oi^>f 01^- 

Feedback i^U,) J. ii- 

je^LfcJlol i*UjL» %te)fl VW^Vi *iktii jas t-> <.*lk*Vi j* c%W 

Hberecope ^ ;U*u t^U U^tf 

^UdL J*b ^U ^^ ^ywi ^-fOk*^J i^brj *JUf ,>. i*> 
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Reeureof Roiendo jjfl^ Ji t >i 

FXjro scope ^j^U Oils' 

i*iVI iWie £l»* jf aj*-b r » 3 ^ «^ s^su a$J f jii^-. jt^ 

FOTC«d vfbratton * JJ-A* ^ i r> 

Form * rtt &&#£&* 

%* > j y^ j &**< v^< ci^^ii ^j* .^ji i^n j^ ' 

Freevtbnittoii s^ii** 

Frequency M ? 

Frtcetfve i/^l *>• 

■ .Up^ o-d j J^toJl 4l>! jj ^ g} £\* sij; ji c^* 
Front lobe ^UVl^-ill 

>*%» > f Ulj UL- > Jy ^ ^.1 ^i # ,>- p-iM 4fe 
Fundemmel Frequency . - 40-UVl mJI 

G 

Gamma (4) mote neurone IS J- l UU o^ 

.;l*ji (3u 

GenJo Gktssus Muscle VLJffii iiLA* 

. pLVl j»*; **»3j £LJJ1 gj» fjSS *ij*y- 4jU iUi* 

467 



Gild* .&**■**? 

Glottal Attack ifjUyffiA 

X* i*S* Uj_^- _p*J iji*»j *&•*& JW V OjSl t^-1 *IJ*>1 ^ v>^ 

Gi<mis ■■ **& ^ 

Qtottograph >^L1 

.>jU j* #4 £\ *jJt\ y> 5,-Jl LSi\ ^UJ ^U^ ;l«*- 
GnphfclmlRKontar . (^UM) >J£3 J~— 

■£*jH j^* J*- ^»j2T soiil J-Jbfc ^ f0^u-£ jlfr 
Gmy Matt* W^M ^ 

.^w ji «ww ^r^^ 1 *^w* ay g w j ja* ***** 



Hardpdatt H , (^UJ^yUlv^l 

Harmon* gjMj» 

Hyoqlossus Muscle v** 1 - yU4H*U*J* 

^jUUt ^&i£ l> ja N LiLJ £U» 
HyoUBor* ^*S3l jJi<Jl 

. ^ijJJi cjjj^iiil J^i, iLJil U*li X* £i_ ^> Jfc &* J*- fJi* 
Hypwraaftty &> - Uit 

■^V* ^ uaos p-^ Vj^v** 
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HyponaeMty i*ft . U;t 

fcSyu-il 0>») otf j^ ^t Oy^e ^ V>f ***-> 

I 

identi Fication test jfeJboJl JU>-[ 

Impedance fyU* 

*rf>' J^^J- 1 *V c^JI **s+j Jfc-jJl «US ^ji iSjpJI .*y^ 

In Wiaaa jj\b* . jjkH j 

.1^ *i*>JJl ^ ilUi. ^ yj *w/Ji oti U ^>^ JIS^J <^i 
(#*J}\^jJ>; $ ^Oll ^j v^iil ur i &£k£ o&fr* -a&jf uyjLil) 

Incisors Mjttil 

■ + » - ■ 

incut . &\ji~5\ flJi* 

Independent Variable (jlkOaJ?^ vb*^ 

.i^S-sH ^^idl j^at 
m«nta iJlkJt 

Inferior constrictor Muscle **a;tf ^4*- aX*A*> 

tj*u\ j^ fUrfyul jwj .uuUJi *l*isi v>-yi ^^uji ^j 

InferiQt-tongihtfnal Muscles <JJ*~N) V*'^' V5(>W',C>^UaM 
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.i^oJl ji SjAiJI ^ <p IjjM gtj^f jljfc 

Intensity level SjlDI ^>— 

JJ ^Uw *4*Wi u^-j.1 s^ali .i^aJi uj ^ «fcju ooL-,* t »jU>i »y 

o^iyi c ^Jl ^uxuJl ^ Uj i€-io 

Intowfytwriod ijl^Jjl ^ijUiH ^« 

o*v** i**if ^^io-AI iJ^^J^ ^->>*Jil «J>>ufl ii»}U* J&tf 

Inter chondral Uu jU*U» ^ 

Intercostal Muscles ■■" 2UU1 /3-jjJl o?U*Jl 

Inter f erence pattern J*Uuii£ 

Irrtemal Auditory Meatus (J*-^l ,^-Jl ^U-^Jl) U*-1-0l UiVl iUJl 

wwi.11 jij 1 l >*^ ^L_^\ oVj£U ^i2 ^1 ijoVl lOiiJt uMi ^ Ski 

* .^Ul ^1 v^Jlj i^oJl fcyjVl, fcl^jflj *#*> 
internal Feedback iWa *^1>m! M~ 

Oh 4»wpi otiJJ-lj ir ; .^il jS> ,^-> ^-^11 ftJui^ Jj*. oUjLci ^Ui; 

,f*3i *ttt j^llj iapWI ioU! 5jw«JI jSljllj i£b d^ 
Internal InWcoattl Musctas ' aJ*UM *jjjH C^U-J» 

Internal obHqUM itfrljui (3^11) SaJlLl C*VU<JI 

tmarnalptarygoM Muscle U*W ^1 &A-JI 
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Intonation ^jl 

Intraoral pn»*ure ^iJl jil^il LLAJ1 

Invert &tuar*law ^jUM g. jdl ojtf 

y>i. V-i, gdl jfr aL^UJI iiUil ^ iSLjj^ JUS *j jtii 0>U ^t) 
-jA^oli ^ iiUil ^^ s^iU iJ^aJl oJLlll jmcS (ttt-14 dUj- gy 

r 

J 
Juncture L^, Jj 

. Jvc^Jl *i*& j (an aim ^ ( a name) 
K 

KinetthMfc Jj» ^ 'J^ 

L 

u$i Efh>ct (^a»di) ^y* ^ 

Lardnograpnk; Technique ^Jili ^UiJ ^*^*i 

^3 i>~i** j* ijUjt "WbO >Ua* Up Ifci tpr £*tf ^l«-i j**** **_> 

.i^UJI £^tf J*»f .ubE J 
Unguao* UUI 

Laryngeal Ventricle *£/?^ - uV^ C*M 

.^pu^. ^ uj ^ im$j uj±\ v^i J^i om gja 
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Lateral ^l* 

Lateral crico arytenoid Wu*ct« U^-UMi^jidl - V^ 1 *^kiJl 

Lateral inhibition ^JU<^.)c^ 

iLspJ.1 ^l^Jl 1£UL1 j iW?l ^ w ^o*UJl 4JUJI J _;>* dp 

Ljrtteftlmuft Dora* Mutctos i^^Jl ijfM c/&*«Jl 

Uk (vowels) <CJlj^» ) ^ j 

c4^*4Jt «-» i >UlU LJ pJuj* OL-l S^at^dl cJl^dJU <-*U- «Uj%* ii** 

Levator fMtartni Muscte idljU **&J-» iL*Jl 

^. ^^ J J*W ■ J^iil ^ ***** ^**fJl ^ U*> M U I 

.',gW» tfjJ .^ *»* 
Llnw scale ^*- ^UU 

J*>. ^ cl.*>-jM £*>y £*«. .IfX' ^1 1^-3 J* V if* 1 - 3 <j^ 
Ungulatic rompetenc* %jidJU»Uflt 
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LIngutaUc performance tfy^ ***Jfl 

Uqvild J5U Ja-*j^ 

Logarithmic *cate ^ u ^ *H* 

Umtoardo Effect jijLuj Jt 

Longitudinal wave iJ^t «-^* 

Loudne** *jlfH 



M 

MaMaua a U| 

MandlMi i*jf ^UJ1 j^ 

Manner (j^) ^jfcj li% ^ 

,jk)l «j> j /V u»jM ^^ ^ /a/ yfKa^Jft ~U* uMI 
»*artOinat»r iw^iH 4j Xi. 

Manubrium 3 U\ s ^ s 

.JJJt .L^l 4, >* «>ll ^ j^ ^1 
MaxfKaryBone <£>Wl ^*JUJ| Jk* 

. Ij^Ij y* 0^ Ul*j * ^>U51 UliJI J&t5 ^UhJI ^ £J 3 ^ LMj 
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Maximum Expiratory prrwure ^ertll t$j*'J* ±*>*ti 

-Ul~ &J ?*>■ J j&fl * W| ^^^ *»* fefeSfe ^ Ul *&*• 
Maximum Inspiratory Preeeure L ^V* ,/^*^l Wdl 

■ u*- &j {** J Jat^l *^ '*** *>J* WS^ M-* ^ 
Medi*4 pterygoid Muscle Jfc-jW V-^' S^ 1 

# 

Medulla obtonaeie J-^* jttfiH 

.(^UjJI) ^-+1 oyj ,>>iJ! JJ-I oft ^ L5JJ1 ^UJt ^ dlfc 

Mel J» 

iigw ^ £>y* £lBjl <-iiw» v* ^ <^jU-Jj tSjj** 11 **^' c^y •^ 

.£— N <^ J> J*-i* 4° $£-* *M*J » 100 ° **/ ^ 
Mental Retardation ^J**-^£ 

Metntheeie g«U Mf& 

Middle conatrktttr Muscle J^j *Jutf *U»* 

*L5t fyJJl J^ J* J*~- Uri* vrW* itiU ifttt <y Je-jK *U*J» 

Middle Ear ,J**f X &&1 

.SJiVl i*S^iH JSUj »i>l Oh <|j^ *»jU* <&■** 

Monorogue £&*' 

Morpheme f**JJ" 

(8) j «bOC*» (JS**J>* J* *bOO*tS- <U5 tSjJ- , <>J** h^i Up-^ yw»' 
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Morphological lS*-*JJ* 

Motor ^ 

Motor Theory y^I ^^^ 

. r -*£H jl J^i Jl g^ ^ iil^| Ol J^55 iU^J .f .T l^^j i>I 
Motor unit l£j>iJ*-j 

Mutele Sprnd** Ujill o^UJl 

MyHn ^yji 

Myoetettlc Awdynarwtc Theory of Phoitatfori Ai^Ll 4-&>>*di *i*>Jt i^fci 

N 

N*sa. Sound, ^lof^l 

Natural ft«»onat Frau*ncy ^*ii*M oi jj* jji 

*H«jj .jJ* Uu* 6^ iu^ f Uii o c-,xja ^jji &j&\ ^s 

Naoativ* Payback 3^ j^j ^ 

Nerve * 

Neuron 

... <*fwHj jSj^i J^JU i^uili Ui> wilL ^i b*jji ^ 
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Oblique Arytenoid Muscle aflll hM*-J*^ iX-^*-J I 

v l^iju _^>j ijjt^^Wi t_ijjUi*Ji vo*** d-^ <v jl*jW <>^ aU** 

..ijlffrjUi wijU^Ji oh l* <*v*J.i ijW>n o*j*ji £. js^sj 
odd tmi Twt s&^iijto jU-l 

wiU ^jjl JtjM *i£ j5^JL{ 6l v £^> .*>* hr^ J^ 1 jM*» 4>Lr4 

Ontogeny &j$\ *y£ 

.*>>* jJuS J,\S3l j>^l fej$ 
Of»nk»f)ty«t«n . fcrjtfj (a^UJl) **!*! fUK 

Opmnt condttionfcng (4JU) ^^1 *U 

Oral cavtty ^ift ^i^ll 

,f» JA £|>M 
Or* ■taraognofb (pill J*b) y-JJ* Jj> ^ *U*Vl Uy^ 

QrtXcularl* ori* Mutct* i^ 1 %jUll *UfcJI 

..•Uiil jJtf / ^ ^1 fjS >^ ^J! ^ ». 

Ordtnata (^ jUI) jU ^13*4 

^ jj*U <>* i*^ 1 «i N*'**l ******* *i* 

Organ of Corti ^jjfjji* 
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0**K*CW Mm" **% if$y*l ^^S 

^Urjli Jis*i! j^uj jx^ 



t «>ll *S>^1 Jfe-jJ! uiVl oUsfc* L-s^at iSjs« oU> 

.tiiyu ojo^jij t «jidi *£#sg jfc^Ji ^¥i »u*j^ {_^ 

OvH window Sj^jJlUJWI 

.LjjUjJI iiiUU Uj J^ m .V&\ iu^iJi J5l^ 



PatotogtoMu* Muscto iJUW _ ^J-l <UlJI 

y^B siLJ-i ^-irf ^ll 1^5^ iOUUl S^> £y c^U oU iU* 

.i-SJ-l 4^!j*)l (o>>r) J^U 
P*«rtogr«pliy 4^1 j0 ^ 

ParalW processing *j1>& iUUil 

.^! illjpl J ijjUdl v^ll c^5U iyJiyti j\ jVl 
Parte* k*. ^ >Lt , " 

* u-A- <>*) J^ 6yj f&fgj (>) ^>-ilr >Vi » ^ ^ 
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PBCtortto Miner Mrocte« t5 ^»a i >W <U* 

.^^il i>wJl iLiJi *IU- c^ gjTj&LH iJ&> ik-~* Ai^i <U* 

Period <<$-U) SjSi 

Periodic ^jji 

Peripheral Werveue systtm ^y fcJ! ^^J 1 Mr* 

.^jlM jj-1^ pUoJi jyU ^i+t% <<~**ji ^iiJi j* c-ab 

Ptmryngeetptexu* V^f 8 je*** 

<JUVb «i!jJ! «-£^l iUJl J»Jll *-+*S\ ij>_j * W-l £jj*K* C-^ 1 r^ 1 
Pharynx f,**V 

fJ jL3ij ^ fJ AMij *>vi p*yi ^ ui> *^^aJ» -**•* 

Phon 6^1 

Phonellon JiiKjfc 

Phone aJU* y*^ o^» 

n j t~j*fti m -» tf -ijiJi <y £> ji to^irtn* .*** ^.* c>-» 

Phoneme (*r*J^ 

.^i J <-ftM Ji ^u ii 4 J~3 *>«> ifeu 

478 



Phonetic \fy* 

Phonological (t/?J*& V**& ( ol^-^i j4-u ,_^U- 

Photoelectric , ^>* - ^ 

fa 

Pnenric Nerve ^U^-l w^** 1 * 

Js-JfVJN, ^Ij AWj %*j* 4>* #* t% ^ *-•*> 

Phylogvn y £j¥iM j>J 

Pitch ^j-aJl &J» 

Place of Articulation jWl C>^U 

Place Theory tyfl\ *1>JI 

*UJj| ^ iU* ^t j vJ-l a^^l aUVi aUJ-l ol»jJi ^ 
jp \&> tiJiVl S-ijiJi sj*1» j* fyj& jWii UIaJ1 cAmjJ! UZS ,^U&M 

Plosive ^jUUil - *-ii^ c*^** 

- »ka a>-^l t£>^ ^ aixJl *ljj J^yuall *l_jiije_^j £-^ ^^ £?J* 

Pneumotachograph ^r-*^ ****** 

P«jes ^U-iSi 
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JyJ* J* SWjW ^jcj» ^Uk^- 
Pon * J-\ 

t &\ j£* ^\ gutf £ ^U!i ^y^l & Kj,yc^ - Bj j Zj* ' 

Po*itiv« Feedback fay UI»jI Uii) V-Uj> M*jt J%\ 

Posterior Crfco arytenoid Muscles UiS-\ ijl^^JJI ^iULLi o^UuJt 

«*J#rJdi ^jUusi j^ ^ ^ v^-*i» JUi <J>") j*o* o^u 

Pressure ^^i 

■H4I u>-j j* ijiJi 

Pressure Transducer iMll vJ»* 

- f «K <j Ul}\ Utf, ^1 uU, 
Pulmonary pieur* J^| ^ 

Puretone y^ i&sjtyU^Ut 

.Jaii i^.^ i^ ^^ ^y ^j^ ^^ 

PyramkW Tract ^ ^, 



Q 

Quantstthsory l&£ LJ±> 
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Raratactkm a*J>- 

.Ui^u Jiliil iu-jtt Jam I4J j>i o^Uj^l Ou fcrjll j* **U>- 
Rationalist ^pU* 

Reel Tim* spectral Analyser ^-*LI tfjjjl ^U* Ji* 

.^Mjd* 4-Sjtl ijU^i oU^U 4-*iSi i^yn jl*>- 
Reeency Effcet SUWjjjfc 

Rectus Abdominis Muscle i*-fc-ll ^tJt iLi# 

Recurrent Nerve (jjUll) £?-^Ji w^uJl 

Relaxation Volume ^tfjt ,***»- 

^ %40 4(^ (jjL-y ^jU4 J«u**l £• (jcJjH *ly> W V djU. ^* 
Resonance J0_> 

Restricted code fco* <■>-*) >-j 

♦ 3Wlf j^l £*«W ot Uj^si ^jJ! «a=M r ^3 jalsiJji ^ft* 
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fcjeMVt j /fv jiJ^l J- ^ji J&l eJi-i j*«; 6UJt ^J, *b*l 

Hi* fc . . (%J 

Rlght-Fv Advantag* ^-Jl &Sl I S>* 

*iUS ^ £*Aj\ fr\ JSLl. ^1 &% Jl tfiill 4J.I «W *j» » s-Jt .>J^ 



j, «-#,** t j*JI ,y ^> JS <> of**Jl ,>. jljjf £« tfj*-i 

•*W* ^cS3l US jjC JSUJI ^b, i^u ^ 

S*ctton _j 

Swiltoreuhjr Curate i^U. wi^*i»lji 
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SgfHrtutpo«texkKSUp«rformuKc« s» n s^n ;_^ij_i i\ h .n 

SOTHttoctwmltm ,£&**$ *^ Uf 

. \+~X* U.bJ J UJLfc ^*^ pi; 4-C^I *J 1 

Sftipto I tarmontc Motion fl....'.. yj^ 5^, 

i~r WiS ^xil J*^Sl ^ dfc£ ^. U.S 
Son wiw« Vi ^yu$ ^ ^ gik^M 

:^T jikU £*,Jt ia> <i> J^a . 40 y_^i aW i^* i£>Uy *^y* 1000 

(jLjjS* 0,0002 
Sound ^^Jl 

^t _,! ofti j^p jau otio ik-^ ^ji *wl sjttt &• ^aji ,^-Ui-v* 

Souitd pra»u» level ^>4M^UiM^js^. 

0,0002 ^» jL*u-¥l Wlil» i^jll j»y*rt jj ^j, .W Jl ^>iJl 

.^ b 0,0002 J j\,jJL> 
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Sound spectrogram ^>*}1 •., ^L)1 

Sound spectrograph . . tfj*> «— i^U f**t > 

^i4*» 4*4 >^!yja d&UjB U- i^J £=* M- . 

Soundwave i£^»£^ 

.Wj**^* L-U^-J i^-jli >Ua* it)y Ja-«j j *~y» *>-j* 
Source function V^Vi 4U*y 1 

SptrfSCTO/ ... JU 

.yLjJi 
SpMOh perception f *£ii ill jd 

Spinal Norvw ^> ii1 Je 11 ^t*#l 

Spooneriem kj*-** 
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StemoeMdomwiold mum* ^UaUt :%jM» %-»iH audi 

Stemo fcyoto mtwcle ,. ^A||t , i^HU^I 

o^iiJI *p*j :v**Mj ^*Sl fJiiJ! ^^ ijj*^ U^Jf *Up 

Sternum ^^Jjl *Ji* 

Stimuiu« onwt Asyncfrrony 4^Jj Sul^i j*» i>U 

Stop yiijD^ 

Stor*o« okWokop* * J* C- jl}»l jJHi 1 

.ijijfr ij^ JM.1 «*tojr i.u»i MU J u> o*- Jl j! $ 

Str*JnQ*tfg* . JUiiVl ^U- 

Stroboscope JL* 

*(*■** **.r? ^>^ ■#■•** C'Lo'j j^-^H jW'r 
Stylo gloMui muKlt %j{'- V 1 [ JL -* fc 

Subdaviu* muscle h£j>~- ^ "' ~ g 

a*j UtA^- ^ k j*jnJ1 j J^L-Jj i^jM w*£ ,*& L— -j *it....u Ij^a ^La* 

.JjVi jUiJi 

Sub0tott*l*frpr*fl8ure tfj*&c*i8l •ijll bkje 

.^^\ JU-i C-* *I>1 -Wwi 
8up«ff4orcoA«uictor muscte **M\ LUfl h &U*)l 

<tf ^ . ^l .tfl J^^JLI jj^J ci^rf LaM v^t o^Up £#f JpI 
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Superior tongAMlMl Mueote U^*^i^UJl 

supmt^mwitai Features VHj* ^U- 

Syllvbic consonant >U- c*«U» 

Syllabic miCM «Mt ^ 

.{^ «JU4 fc&i aj^*K ^kili r Uil 

SytlMe *J*i> 

J3? j! C~.U* -Jl tUi* jt •Jyt* cX* ^ *-AJfe* iS$S kA*-j 
Synapse i -^i* ilUJil 

ii»-y>T i>^w»* Ollvai U 0*s**J ar^' > JJ^ <s» J=^ <$*** ^^ 

Sartt*«ma \pMsJl 

Syntax <m£>* 4M) J* 5 * 1 f** 

■*»" *^ J *r £>♦-** ^ j! -* U Vs*r* ^^ " u ' i ^ iJl **•>** 



T 

Tectorial mefrtran* -ii^-Li* t yU*L5* 

Tempi** jj^itki *w3 y 

Temporal Lobe *- l -t* l i j-.-"f u 

.^-iL- > o* ^ 4 £| ^ai ^ ^U-l JiJ! ^ft 
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wVJl £* ijUlU- L~J g*> OU! £*^ tjiUl C4I>*U aJ>* ii* 

.J>[ ol>»^ SjsS.^1 
Tmsw p*JsllnJ imhcM iS&tfU^Jl o^UiaJI 

Ten»ortymp«o* *LiJJ S^I lUi*)1 

Thalamus j^u 

.f*S3l ^ *•+. VI Jii« i£U UpU j ^S ^l^u- fc>U 
Thoracic fiefve* i _,_u*ll wWi I 

Thyroarytenoid muscte iji^-^Ul _ ij^ajl st-. yj f 

.ijjWl JU-1 ^ ^J UJjy i,4A>.\> tfj+Jj 

x* i^i ^U*Ji ^l , io> iv J* ^ ^^ j^* 

. f il o4£ aj& t( jUVI 

TkWvoiume ^, ^ 
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-***»" <#- J** irt* J* *** > ^"^ <>■ v.* 1 • V'^t %*« 

Tragus tJSj 

Transfer Functkyi *fa*& «*M 

Transient . t - ■ ^i* 4 J*J *J^ 

. tf ju ^ ^- £**- vjty 

TrafwlltamlT*kfl S^U UU*| 

. i^JiL- _^p ^j^t Sj^j^ i**-iJl (V-W*J ^yk 
Transition JUail * jy 



Tmtimraaarylmoid muscte 4>/«-M «* jl*->U aUJI 

Trsnsvsrae muscto of'th tongus UyoJI £>UUl o%i* 

Trans varaa unvss 2^U# j» wjV^* 

.4*.j!J «$>►- £* tpj** C>L*£1 «> 4*> 0>£ ^-j* g»ji 

Transwraus Abdominis musOs* 4>^u** 4^ o%*p 

Trsws4llna.wsv» theory a/jli **jU %>- 

Two-pslr*<*scrtmk«tton Ockfc. >„* 
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Tympanic ptembrvie tP^ 1 #Uul! 

JJ ^l^J.1 J5S .i^jU-l 4-iiVl St-Jt iV J ^ *U* lilkJ* *U* 

U 

Ultra Bound - ^^u jy 

**^ ^y J <**> -Xk^ «*»*-H rOlM^! jy> i^ Jj* C*l*^ 

"Vj* oy ^k^ vA* /^ *i*j» J* f^ 

lMc*ndWOfi«d stimulus -^J^* j* ^ i*r* 

dj**** j*j.. mi J^jy£$\ vi-&# J ^*Je JCif **Urf-l *i*0* jiU 

-Jyil i.^ ^ V UJ1 OIL- vr-- jT -£ i5^t. r^l 
^» - Sl^JJl 

.yi-J\ dU-1 ;>$* j* jLts s^Ju^ v^- *k* 

V 

Vtioctty fe-, 

V«lo pharyno^ cjoaume J. ■ . ^V»- ^j*JJ( J^*V* 

Veto pharyngeal port J#t . .v^JJl *UA» 

lt >Vi J^L *^Vl ^jU^Jl Jv*. ^JJI ^Jt 
V«him ( J^#U 

Ventrtcutar lo W» iitfJl i-J_«ii1 JLjL I 

verbal transformation ,,■ "... ^WJj^ 

Vcrtstor** ^ijs 
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Vertical muttfe* lJ/c^U* 

L 

VntibutariysftMii t^^fU* 

.^feU gjUU vtf^J *U*t ^j *o^^ ^' > «#* *V^I 
j^p ^ .u, ^ o* «> u^ ^ ^^" "■/*>" (^-' 

Voc*Jtr«* ^^H^^JI 

.UrtHj ^JJ'i **&-& *V«* UjLt^H 

Vok* <*»•«**• <Vot) ,j4^ji|i-1%1Ji 

~ 4M? ^M 4*& ~ tf jM** m^J c*^ j-yJ Oh ## J^WI 

votetng (***»*, 

.4Jp*h JUM 4»jLjJ jjsjU j* tiijjfii j1x>] 

VotMMtor iJ^Si ^xa, 
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* 

W«tt ^1^1 

.VW» J J>r -Mj Jl <fjt-^ yt^Ji *>uJl ^U U>-_, 
Win form *»-y I JSL; 

. US. fcC Aki ^ S ^B ^ *Sl& i*Jl ^ £jlj»l *io^ tfjj* JJi 

Wtitt* trattor i-U^Jl 1>U1 



*J\ j&C ii_> U -fc>- jl jyC &Ul oL Jj2 i^ 



*Utt C#>) <0*sa jJ^k*. 



* * * 
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V.' 



5 Ax*V\ 

6 . . . . i&ji 

1 ^a* 

13 JJtij ^JJlj f!*>Oi 

14 : ; . (!A$0i 

15 UUI 

17 . _£i)l 

IS <.,..— ^.- . . . . UJ Oji ,>* _^*Jl 

19 . . , iMj Jii)\ 

20 _£ilJ JiL£ f-tjKIIj UU1_, 

22 f }KM, iUN ^jW 

23 Silflj ^d\ hjti UlJij p-Lcll i>; 

25. «>UI hj& 

26 2*^1 *»U53l 

» f *3l Ji^ili^ 

36 JjVl J*iill ^l^ 

38 -■ . . ; r ^Ji ^ iljj 

39 . . ; : j0^f*J-» d y oUj** 

39 r *S3l y^_Jl oU^Jl 



42 • : ^.^ i£je* 

42 ; — ■■...■ : 4j**-Ji ob.^1 

+3 J- (H* J-*-^ 1 
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« &K%i r^^ 

45 ij)\**j.j*j* 

45 i, j*-A f&U ^j*M ^Sj}\ 

49 ■ &A %fl& j*j o^ && Mi* ^> 

48 J»3 *ljl»j f *3l ill^l 

51 4^1 «iUi Ji*j 

54 i >. i ^A J^i ^V 

55 HtLu—il 

56 iiu-Jl wteil ^j*%U Jit. :ik-J! Uiiil 

59 y^l w-UiH 3>Jl ^ 5*,-JI JjU; £# Jli. :o^jf.jNL J-Uiil 

6i *s>>*h ^» ,/^Ji tfy- 

63 ............................. ...... C^JI j> -Li^*U i»r^ Ky- 

67 Oj*oU v-USl **Uj<*J! 

68 - J>-UJI l»UiI 

70 ;ls>ji oUfcJl 

72 , *l»lH V^ *iiL*lM k. :^Ui!^ll 

75 *tw>t)Ul i£^Jl c/ljU^i 

76 Ojwdt <U>j ajjSli 

78 i--JI Uiil ^U* ;j*J-v]i 

84 v >jW*%J iXijl 

86 , ■ ^rjWl »U4«II ^ Oj^t fc>- 

87 ■ hrjJS J> 

W - o-JjJ! 

92 f *53lj v^-51 ^U^oJt 

5*J ■ ■ ■ ■ * i *** + + + + + + + + + + + + + + + + + # +'.+'*'*'*'*'.+'.+'.»#*# Wv Wi , Ji'iMpIr* Jw^ J •" 
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94 f *aW3i jLu*J 

96 ^iJ» f *3l 4 _ r — 1 

98 . / ..- £UJJ! 

99 0>^*JI 

104 f *£Jb ^^^1 jl^l fS^; 

«* v -• • ^li^ill JJ, :v*J 

115 : u „fofl 

115 ; V^l ~^ J*> ^ sj?W jU X^ 

M8 J-J» J^-iil ^ 

120 . . .- iJ Jd\ yT 

'22 J^i 

>22 . . . .■ * ,^1 j^AJl 

126 ^ , f*&\ *bi 

127 » 

129 . , ^|jJi o/>vJl ^ 

133 r *S3» , W 1 

140 ■-■ :jLJ| 

140 ■ ■ ■ ■ ^j*- Jl y^W ■■*«*» Ji>^ 

*41 fcjJl LC^ll c^aill yt 

143 . - . , ' mi . f Ul iyj^Jt JO 



147 ^**£Jl ,Ul v'j^i JUJ1 (Ji-Ui) 

Ufl . . .... ... ijj4>*+$\ jj> Ov.ij*aK 

'50 *y***J( V*#' £rf*A 

153 -....,. tf^^a^l ^Si^il iUwiJi 

155 ■■■■ ^i^iv 

'57 . . aJj*$\ JUJI ii^i 

159 ^UVl Wjd* 

162 ; ^1^ 

165 -'- -■ i^iiij «^» je a^uji 

4*5 



166 -.1.4 i**J» 

169 \ .. &Jb JJJI 

196 : ^y* >Wuj jJCa &# :^>v*il <^>?«JI 

170 ijJLoJl c4>^Ml 

171 . . ISjA 4^»^fl . 

172 «-*>J! ^>^t is>*^ ^** 

173 j ^-kJi «-<>>^ ( 

175 |- - - '. ilfUl 

175 i JUJil 

177 : : U^Ji 

178 OSI^I J±*$ i~*J\ ijjkJl 

179 - V> -^ v* £f** VJ^ 1 <>*-» 

ISO J*-> ** ^^* tfj*-* Oto 

184 f U fjfaf < fif-^^l 

185 jj-WJl ^ ^U^l oSUit 

187 ■ /« / ,,^4*ull t/ iUll cJUSl 

189 / tt/jjvUJI j^ ^JUi ^iUJl cJUll 

190 , oJlj^aJI cJl- 

■92 ^^J! tSj*-^ ft* Js 

193 w>La«&l US&j {Uj CiUJl £-* ii^Uil 

197 S^Jl 4-Sl^lj iJjxUl L-Slj^ll 

198 SJUiJl tUt^l ji-U.} 

199 ... .. eJl^l ^it*;i jt^j 

203 , . . .(^j«iSt tfj^l jtyJ) ^>*U' ^Vl *U*A 

208 .. v J^iftft *&J^fi j'*M 

211 ,....,.,,,,.,..,,,,,,,,,,,,. O j * *U lj X . rt * ^^sAjl (J? j > > *» 'I 

211 - <CjluttoftO wa^K ot>-»I 

217 ii/Ul^>.Vl 

223 1£&>H\ ^m£\ eAjA 
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224 io±*ft\ 4-.-5W3I ^\jji\ 

226 ^^Jl ^fcjj 

226 <£>^> wL^di 

229 - ittUJt 

229 {^iW lw cS5) £jju}\ JUJ! 

231 ". (4-JiJl) i^i i5> ^UJI 

233 i . . . ; ^}\ 

234 ■■:-■''■:■■■- r *p& 

236 ., , J^^ <j,Vl) •>!! 

237 . .^yj| 4^*531 ol^Vl 

237 ZjjLiM 

238 " v-Jl.^^l 

238 v. .; . . . . ;v : ; \t %±jl 

238 . LjiUi _ ^Jl 

239 * ;.■;.;.. . ; : hjm 

239 -...:. iJ^Jl _ iylJl 

240 , LJJI a^s^ji 

240 ^ i^Ul 

241 Ui>Jl 

241 Jo^l 

242 . jj^i ^t 

2« ^iyj ol^l 

2*2 ' ^Vl - *J*J\ 

2« ■. ■ — ■;' ^ . jjyi 

243 oUU£>-S?1 

244 . . Ltf&^l _ U&J\ 

244 ; - ■ ■ - jj*-* ^M! 

244 ■■- u^-^jZ 

245 : . . . * ■ o^JV ^ oSi^wJl - ciUii jlJ^I 
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245 : ; M *u\ 

246 : HUj* 

246 **;>& OJl^l j*M 

246 ..-..: PW*>Wj Kl «jr-*» s^ii 

247 (*Ljyl> « v ^ai!0 ***»~JI *>«xUl 

248 r ', C*tM> *^»iil)<*i~Jl Ul 

250 . . 4>l?j)fl W*=0 ^U 

251 ...... «£*•* — ^ *B*'^J^' V-**^' 

245 Lju>j*J1 JgF^jjfl ijJiiill 

256 . i -" S^lift V^jV 1 *i-^ JI 

260 i-UljJl S^U-j^l ii^)l 

262 M*jy> %*** ^ Jj^ itji * J1 ^J*^' 

263 f*» jU^l g»U 

264' 5_^4— Jl^ JL^-^jjJji oUj^-jiil : "y^-j ^J^jhi 

265 ijt**il oL-Jt zj\*j ^—^ 

267 :^*S31 (iy-^ 1 >W : ^ U ^ 

269 v**«Jt ii>Jl wi-^Jl ij^J : vV<!t *J1_uVt 

270 c-i^l ^iU 

272 V^>' %**=* C iLj 

276 *U*- jLl*J 

285 f&& jU*y pjj 

287 e gi J— ill ^V 

292 (*»4i*( 

293 £*£-Jl 

295 C*—* 1 

296 i-^jUJl iiNl 

298 T J*-* 11 0>Sl 

4PG 



303 LLMjJI £>SVt 

309 ..- . tf+Jk w^Jl 

310 f *£!l £\j>\ 

311 f !tf3l iilj^ ^ v*^- JM> 

311 ...!...." cJl^dl 

314 ^usit *U^I 

315 cJl>*Jl »ju;1 

317 U^ oM^xH 

319 ^l c^J 

328 . . . . t$&>.S\ - ^jiijJl o1j*»lj *i.L$l£*-Vl 

330 '. j&J\j CrtSUJlj Vj^^ J 5 ^ 

334 ...;...; V^jiSl 

336 JUJI Jp *Us*>! 

337 ^Ljd\ iJ!j*yi 

341 \ i IfrjUj iUJt ,>**> cU^ 

346 £^J| ciU-lj* 

349 ^liljssJi ^ oUljOJl 

350 ■ ■;■■■ ♦ 4^-J'j <jj"to J^J' 

351 ^&\ &\Jj* 

352 f^b t /=^Ji ^b*>i 

354 ; ; iiij^ij jij^yi 

357 . .^sai ii| j3 j i ^U^I wirtfcj 

357 : ^uoJi j,a*di 

263 i . . . '. f *<JI iH ja ^ j^sUJi 

265 iM'b sr"* 11 - , -> kil 

366 f *S3I £]|_pl ol^ 

367 (UcUJI) ikiiil i^JiJt 

370 . ., , ^Ul <z,\*Jkl\ 

373 . . . USU»J! LjfcJl 

4W 



375 ' ^t^ 



380 (^r^J £**» ***' 

380 **j**toj *fc>-^M ^y^ 

382 •J«*'^ *>*i 

383 « <j*-4— il otJ^iJl 

383 ... r*at J**-' 

387 V-^l J*^ JJ-S 

390 .' «/*« JaM 

396 - - - *~ry#j^ oUj-udl 

397 : ,^1 Ji-dl 

401 " A>jS^J\ *^j^ 

407 HJ!**^ - 6j* *Sj~& 

409 S? UJI M-U1 

411 f *S3l illj*V 

41 1 }*r& iyd 

4!2 ..."*!... *Uv»yi *W%- 

413 i-ij^\ £fUj*aJl ^jt *_*^— UJl fl4>^~-l 

416 ^Uil J^l ^\j* 



417 .'".' fWh ftUt 

419 : : ^&M »fl 

419 ^LiLJlK iL*i *&H** 

424 ^>sa» ^Oi^ iyr^ 

426 ...;.-.." f*£l liU 

428 . . . / ^1 jU-yi 

428 ...:...: 4 A*±u ^ 
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431 - jj-UI ^\ 

434 * JtiWfj <aI 

437 ^j^\ jltVl 

438 ^U-Ol ^ueAJl 

439 t/_^' tfj**^ ^Ijgil 

445 iU^-« ijlSo- 

450 ^JUJI 

452 ^LJI J^iJI g^ 

453 *^r-^' *o?W^}U V>^' %**"$" 

- Y _ ^jj J^l* 

454 ^Jij f^l ,y mI«]I iri^^iil *jU**I 

455 f *£it ^ i.gi J^ytJl ^Uw^t 

456 cUlKsJt ^lU*, *^». 
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